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THE  INSANITY  OF  DOUBT. 


Pbilip  Coombs  Knapp,  A.  H.,  H.  D. 


INBANITT  of  doubt  18  a  form  of  mental  dUturbance  which  is 
brought  about  by  certain  disturbances  of  the  psychical  pro- 
cesses, to  which  the  various  uaiaes  of  insistent  or  fixed  ideas 
OP  imperative  conceptions  have  been  given.  The  imperative 
conception  or  repi-esentation  (^Zwang^vorsteUung)  plays  as 
important  a  x>art  in  the  genesiH  of  the  insanity  of  doubt  as  the 
deiusion  does  in  the  genesis  of  paranoia.  Therefore  this 
form  of  mental  disturbance  has  often  been  termed  the 
*'  malady  of  fixed  ideas,"  and  before  studying  it,  these 
fixed  ideas  or  imperative  representations  must  be  considered. 

Westi»bal  defines  them  as  '*  those  representations  which 
enter  into  the  foreground  ol  consciousness  without  and  even 
against  the  volition  of  the  individual  affected,  who,  in  other 
respect-s.  is  still  possessed  of  an  intact  intelligence.  They 
are  not  bi-ougbt  about  by  auy  affective  or  emotional  condi- 
tion. They  cannot  be  dispelled.  They  prevent  the  normal 
current  of  ideas.  The  patient  recognizes  them  as  abnormal 
and  foreign,  and  opposes  them  with  his  entire  consciousness." 
Although  this  definition  serves  in  many  cases,  it  excludes  too 
much.  The  mental  obsession  by  some  overpowering  emotion 
cannot,  of  course,  be  classed  in  the  same  category  as  the 
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ordinary  impcratiTC  rcprcsentatioii,  bnt,  nevertheleAH,  Uie 
ordinary  repreHentation  in  not  always  free  from  Bome  a^ective 
or  emotional  element.  WiUe,  moreover,  points  out  that  in 
certain  cases  the  intcUi^ncc  does  not  remain  intact. 

In  this  iiiHtanee,  as  in  many  others,  hard  and  fast  linea 
have  been  drawn  which  are  not  justified  by  the  facts.  As 
will  bo  shown  later,  the  boundaries  of  the  imperative  concep- 
tion or  of  the  insanity  of  doubt  itself  are  by  no  means  rigid. 
Insanity  of  doubt  shades  off,  with  all  gradations,  from 
liealthy  mental  action  on  the  one  hand  to  the  more  pro- 
nouni^d  types  of  mental  disease  on  the  other. 

Imperative  representations  in  a  mild  form  are  not  uncommon 
in  health.  We  all  of  us  know  how  a  phrase  or  a  tone  sticks 
in  the  mind  against  our  will  and  often  to  onr  annoyance. 
Alter  an  evening  at  the  card-table  it  sometimes  happens  that 
the  combinations  of  the  cards  will  follow  me  to  bed,  and 
persist  in  my  mind  for  some  time  before  sleep  comes,  and  the 
same  is  tnie  of  other  games.  Another  form,  also  common  in 
health,  is  the  impulse  to  suicide  which  every  one  feels^ 
especially  in  the  impulse  to  jnmp  from  high  places.  Not  long 
ago  I  heard  of  a  young  man  who,  knowing  nothing  previously 
of  such  impulses,  was  suddenly  forced  to  jump  from  a  height 
of  some  thirty  feet.  He  fortunately  landed  in  soft  earth,  and, 
on  reaching  the  ground,  had  not  the  slightest  idea  why  he 
jumped,  except  that  he  "had  to."  Others  have  impulses 
oox^asionally  to  perform  some  absurd  act,  in  violation  of  the 
social  proprieties.  These  impulses  are  transitory,  and  are 
excited  only  by  the  presence  of  an  op^iortunity  for  gratifying 
them.  Impulses  to  other  overt  acts,  murder,  arson,  and  the 
like,  are  much  less  c4)mmon  in  health. 

Prom  theee  slight  and  common  forms  of  imperative  repre- 
sentations the  transition  is  easy  to  the  more  severe  and  long- 
er(X>utinued  yet  still  transitory  forms,  such  as  are  seen  In 
cases  like  that  reported  by  Lnys,  whore  a  young  accountaat, 
after  very  severe  work  and  fatigue^  found  himself  involuntar- 
ily repeating  his  calculations.  *' The  cerebral  mac^hine  had 
been  going  with  too  much  force  to  stop,"  and  this  involun- 
tary toil  was  continued  for  several  weeks  before  the  patient 
recovered. 
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Tlifwe  formH  arise  from  the  exhaaation  of  the  honltliy  brain; 
ID  other  cases  vc  have  to  do  with  the  morbid  aotion  of  an 
invalid  brain,  and  here  the  ini|ierative  represenUtions  may 
be  permanent,  and  give  rise  to  much  more  serious  conditions; 
they  then  be«ome  the  true  patholo^cal  dominant  ideas  which 
form  the  banis  of  Uie  iniianity  ut  doubt. 

Ab  an  example  of  these  imperative  representations,  I  will 
cite  the  cane  of  Mrs.  R.,  a  lady  of  considerable  intelligence 
and  fair  education,  a  public  reader,  aged  46,  who  cousult-ed 
me  in  April,  1886.  There  was  a  marked  psychopathic  hered- 
ity ;  one  aunt  had  the  fear  of  contaminatiou,  another  believed 
she  bad  committed  the  unpardonable  sin.  The  ]>atient  herHeU 
bad  always  been  nervous  and  a  victim  of  migraine.  For  six 
or  eight  months  she  had  had  much  headache,  *'  a  distressed 
feeling  at  the  base  of  the  brain,"  and  other  neurasthenic 
symptoms.  In  addition  she  was  impressed  by  the  idea  that 
everything  was  corruptible  and  transitory;  when  she  saw 
anyone  she  recognized  all  the  anatomical  details,  bones, 
muscles,  blood-vessels  and  nerve«,  she  could  not  help  see- 
ing them  and  thinking  of  them;  and  she  congtantly  tliought  of 
the  (.Tonuection  Initweeu  mind  and  body.  She  recognized  the 
foolishness  of  such  thoughts  and  realized  the  danger  of  per- 
sisting in  them,  yet  she  was  uttorly  unable  to  control  them. 

Grieeinger,  who  was  one  of  the  first  to  call  attention  to 
this  condition,  cites  several  cases,  among  them  one  of  a  lady 
who  constantly  questioned  herself  as  to  the  why  and  where- 
fore of  everything.  '*  Why  do  I  sit  heret  Why  do  men  go 
aboutf  What  does  this  chair  signify!  Why  do  men  come 
into  l>eingf  Why  are  tiiere  menf  "and  similar  qnestions. 
Another  of  his  patients  was  continually  guestiouiug  "  why 
this  man  was  so  large  ;  why  he  was  not  as  high  as  the  room; 
why  men  are  only  as  large  as  they  are ;  why  they  are  not  as 
1az|^  as  houses;  why  there  are  not  two  sons  and  two  moons, 
etc."  One  of  Ball's  patients  believed  that  he  had  vanished, 
and  that  all  alwut  him  was  unreal,  and  constantly  questioned 
himself  about  it,  having  an  absolute  loss  of  tJie  feeling  of 
identity.  Baccola  reports  a  case  from  Tamburini's  cliniqae, 
where  the  patient  had  to  know  the  conrse  which  bank  notes 
Look  after  they  wei-e  issaed.     L^i-aod  du  SauUe  it>lls  of  a 
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woman  who  had  the  idea  that  Bome  one  might  fall  from 
window  into  the  Htre«t  when  she  wentont,  and  ehe  constantly 
put  rjuestions  to  herself  in  regard  to  the  resnlt*  of  suf*  an 
accident.  Another  of  his  palientA  queHtioned  al>ont  colors^ 
why  grafts  was  green;  why  the  sky  was  bine,  etc.  Hoster- 
niann  tells  of  »  man  who  was  constantly  tempted  to  insult 
the  crucifix  by  Bomc  blasphemous  act,  and  i-ani'H  Kimilar  to 
thin  fill  the  old  legendH  of  the  Hainte. 

These  represent  the  early  or  rather  the  simpler  states  of 
imperative  representations.  When  the  idea  Itet-omes  still 
more  insistent  it  forces  the  victim  to  perform  certain  act4onB 
In  accordance  with  it.  Dr.  Johnson's  trick  of  toiiciiing  the 
pOMtM  and  of  entering  the  room  with  oue  foot  always  first  are 
well-known  examples  of  this.  One  of  RalVs  patients,  remem- 
bering thatthirte<*n  was  an  unlucky  number,  next  thought  that 
it  would  l>e  dreadful  were  God  thirteen,  and.  to  avert  this, 
he  constantly  repeated  **God  thirteen,  infinity  thirtoen,  eter- 
nity thirteen. '■  Hammond  tells  of  a  woman  who  had  to 
sean.-i)  all  part«  of  her  room  repeatedly  lest  detectivcH  should 
be  hidden  there.  Westphal  cites  the  c^ase  of  a  man  who 
began  to  siH>culate  about  paper,  then  he  thought  that  he  might 
commit  some  crime  and  write  his  (confession  on  paper  which 
might  be  found  and  put  in  evidence  against  him;  thus  he  was 
IimI  to  cherish  every  scrap  of  paper  to  avert  this  disaster. 
Baillarger  reports  the  <yi«e  of  a  man  who,  if  any  woman 
whom  he  saw  was  pretty,  was  imi^elled  to  find  ont 
certain  facts  about  her,  her  age,  antecedents,  manner  of  life, 
etc.  li  he  was  told  Uiat  she  was  not  pretty  he  had  no  need 
ol  this  information.  One  day  he  left  Paris  for  a  distant  city, 
and.  on  arrival,  he  asked  about  the  ticket  seller  at  Paris, 
His  companion  unguardedly  said  that  he  iiad  forgotten  to 
look  at  her,  and  so  they  had  to  return  to  Paris  at  once  to 
settle  the  matter,  ('harcot  and  Magnan  have  reported  a  case 
ol  "  onomatomania,"  where  the  patient  feels  the  necessity  of 
recalling  some  word,  and  can  get  no  rest  nntU  he  has  done 

BO. 

Wille  classifies  imperative  representations  as  either 
absurd,  senseless  or  utterly  foolish,  or  entirely  natural  and 
comprehensible,  but  false.     As  an  example  of  the  latter  class 
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he  mentions  a  lady  who  was  beset  by  the  idea  of  her  hua- 
band's  infidelity,  althoiij;h  Hhe  firmly  Itelieved  in  hia  fidelity. 

Westphal  divides  the  iniperativ**  ropreaentations  into  three 
i-lassea;  the  first,  where  they  are  merely  theoretical  and  hare 
no  infiuBnt^H  upon  the  actions;  the  second,  where  the  iratient 
is  compelle<l  to  perform  various  at'la  by  reason  of  his  domi- 
nant ideas;  and  the  third,  where  idea  and  act  are  so  bound 
together  as  to  givp  rise  to  the  so-t»lled  impulsive  acts. 

Tamburini's  classifioation  is  similar: 

1.  Simple  fixed  ideas,  insistent  Ideas  proper,  in  which 
the  anomaly  of  ideation  is  limited  purtOy  to  the  fiehl  of  intel- 
lectual operations,  a  field  purely  theoretical,  without  being 
manifested  externally  or  |>assing  into  action  (metaphysical 
insanity,  Insanity  of  calcolation,  first  sto^re  of  the  insanity  of 
doubt.) 

2.  Ideas  accompanied  by  feelings  of  tear  and  by  an 
emotional  state  of  anxiety.  These  ideas  may  be  more  prop- 
erly termed  emotional  ideas,  in  which,  as  a  necessary  conse- 
quence, there  is  a  passage  to  action,  imperative  su^Ui  (second 
stage  of  the  insanity  of  doubt,  delirium  of  touch,  mysophobia, 
etc.) 

3.  Ideas  which  can  more  properly  be  called  impulsive, 
in  which  the  idea  so  penetrates  and  unites  with  the  impulsive 
act  that  it  is  very  often  of  a  grave  and  dangerous  nature  (im- 
pnlaive  ideas,  homicide,  suicide,  etc.) 

These  classifications  I  have  cited  for  convenience,  and  I 
shall  retnm  to  them  later.  At  present  we  must  discuss  the 
pathogenesis  of  these  representatlona. 

ConBcioQsness  is  the  snm  of  present  sensations,  inclnding 
KpresentatiTe  and  re-representative  sensations.  In  other 
words,  at  any  given  moment  oert»in  sensory  cells  in  the 
cerebral  cort«x  are  actively  engaged  in  performing  their 
functions.  Chat  is,  they  arc  in  a  state  of  active  stimulation; 
while  other  cells  are  either  totally  inactive  or  in  very  feeble 
activity.  Thus,  as  1  write,  certain  sensory  cells  that  receive 
impressions  from  the  sight  of  the  objects  about  me,  from  the 
noises  of  the  street  that  come  through  my  window,  and  from 
the  contact  of  the  obje<'t8  near  me,  certain  motor  cells  that 
hold  the  body  In  position  and  preside  over  the  movements  of 
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writing,  and  certain  more  complex  intcllcetaal  cells  or  com* 
binatJonfi  of  cells  in  which  are  fitored  np  oertaln  ideas^  all 
thf^Be  cells  are  in  a  8(at«  of  fnnctional  activity.  Fnrthennorft 
I  am  c-onftciouR  that  certain  other  sensory  cells  are  ready  to 
act,  being  now  itlighUy  stimulated  by  aHHOciationa  with  the 
rellfl  in  present  activity,  and,  were  I  to  stop  writing,  they 
might  take  on  more  active  functions  and  inhibit  the  action 
of  the  former  net  of  cellR.  The  idea  that  this  paiier  mast  be 
written  is,  for  the  pre^wnt,  the  dominant  idea,  the  imjwrative 
representation  which  inhibits  the  action  of  the  second  gronp. 
In  the  healthy  brain  the  sway  of  such  a  dominant  idea  is 
QBually  temporary.  It  arises  from  association  or  from 
external  imitresnions,  and  may  be  replaced  by  some  other 
idea  with  more  or  less  ease.  At  present,  with  no  ui^nt 
need  of  finishing  writing,  it  would  be  a  very  simple  process 
to  stop, — the  en(ran(w  of  a  i>atient,  a  certain  weariness  of 
writing,  or  the  attraction  of  a  novel  oonld  easily  bring  about 
a  cessation  of  my  work,  and  there  would  be  merely  a  dim 
idea  in  the  background  of  c>onscioaKneKS  that  the  duty  wa6 
BtUl  to  be  performed. 

Xow  in  the  healthy  brain,  aa  we  all  know,  there  are  many 
ideas  more  or  less  present  to  our  consciousness,  whirh  have 
no  effect  upon  our  actions  and  but  little  upon  our  thoughts. 
Among  tli«m  are  tlie  feebly  insistent  ideas  of  which  I  have 
already  spoken.  Their  genesis  cannot  always  bt*  easily  traced  ; 
they  may  be  re- representative  ideaH  excited  by  some  ob- 
scure association,  or  they  may  arise  from  extenial  impres- 
sions. In  the  "invalid"  brain  the  same  prot-esw^s  are 
going  on,  but  here  some  group  of  cells,  some  "ideational 
centre,"  has  been  aroused  by  some  pathological  process  to 
unwonted  a<'tivity.  Tlie  idea  may  Ik?  any  of  the  absurd  ones 
already  cited.  In  each  case  that  individual  gronp  of  t^ells  con- 
tinues to  act,  it  dominates  consciousness,  and  inhibits  the 
action  of  other  cwlls,  and  finally  the  nervous  energy  extends 
to  the  motor  cells,  and  produces  a  discharge.  The  patient  i»er- 
fornm  Hom*?  a<'t  in  accordance  with  his  idea.  "  In  the  malady 
of  finHl  id<*as,"  says  Hiiccola,  "  the  anomaly  of  the  association 
o!  ideas  is  due  to  the  anomalous  functioning  of  a  few  groupa 
of  cells,  which,  not  diffusing  their  energy,  vibrate  with  such 
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preponderanoR  tm  to  impwle,  as  we  say,  the  contemporaneons- 
and  active  manifestation  of  the  other  p-oiips  of  the  oort«x, 
with  which  they  ought  to  hf.  iu  harmouy  to  im|>ai't  to  th& 
mind  a  aoand  and  perfect  tone." 

I  do  not  wish  to  be  considered  as  thinking  thitt  eondition 
akin  to  epilejjsy  (oddly  enougli  one  of  GrieBinger's  patients 
had  had  eonvnisiona),  but  there  is  a  cnrions  analogy  to  bo 
drawn  between  the  victim  of  the  malady  of  imperative  rnpre- 
sentMtionis  and  that  form  of  epilepsy  deHcrilnnl  by  Unghlings 
Jackson,  which  is  due  to  organic  brain  disease.  Borne  of  as 
may  have  had  the  opportunity  of  watching  the  victim  of  the 
latt^^r  affection  dniing  a  seizure.  lie  is  perfectly  conscious  of 
his  surroundings^  he  is  aware  and  ho  tells  you  that  a  seizure 
is  <'oming  ou,  he  feels  tlie  signal  Hymptom,  the  H*inHOry  aura 
in  his  hand,  he  watches  the  muscles  of  the  arm  pass  into  a 
state  of  tonic  and  then  of  clonic  spasm,  and,  although  he 
knows  ever\'thing  that  is  going  on,  it  is  as  much  beyond  his 
control  as  are  the  movement*  of  Jupiter's  moons.  Ho  it  is 
with  the  victim  of  the  malady  of  imperative  representations. 
He  knows  that  he  has  a  dominant  idea  that  he  is  in  danger  of 
oontaznination,  he  rccogniz<*s  that  it  is  utterly  absurd,  but 
yet  that  idea  dominates  every  other  in  his  consciousnesK,  and 
finally  is  expressed  by  repeated  ac-ts  of  purification,  which 
often  he  is  as  powerless  to  couti-ol  as  the  epileptic  is  his  cou- 
vulsions. 

The  very  cnrions  case  reported  by  Berger  is  of  interest  in 
this  connection.  The  patient,  who  wrote  out  a  full  account  of 
his  mejital  symptoms,  had  paroxysmal  attiicks,  banning 
willi  a  perio<1  of  metaphysical  (piibblLng  {G'rubF.ln),  and 
paftsing  to  a  stato  of  doable  consciousness,  where  the  psychi- 
cal prooesses  on  one  side  were  calm  bat  on  the  other  were  of 
a  himnltnoiis  character.  In  widition  lo  the  pKychit^al  symp. 
toms  tlie  face  became  flushed,  and  there  was  a  profuse 
sweating,  and  at  times  symptoms  of  motor  irritation,  con- 
traction of  certain  muscles.  One  of  these  attacks  came  on  in 
sleep  and  was  dreamed  of.  Berger,  however,  although  recog- 
nising the  analogy  between  this  and  epilepsy,  opposes  ttie 
idea  of  any  connection  between  the  two  affections — an  opinion 
in  which  he  is  anstained  by  Westphal. 
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The  insanity  o!  doubt  is  based  upon  imperatire  representa- 
tions, but,  as  will  readily  be  perceived,  it  is  connect'ed  with 
only  a  portion  of  thene  repn^Mi^ntations.  The  mild  insistent 
ideas  which  occur  in  the  healthy  brain  and  the  insistent  ideas 
resting  largely  upon  an  emotional  basis  which  are  common  in 
melancholia  are  to  lie  excluded  on  the  one  hand.  The  third 
class  of  representations  in  the  class! Acations  of  Westphal  and 
Tamburini,  where  idea  and  act  are  so  bound  together  as  to 
the  so-called  impulsive  acA«,  belongs  to  the  class  of  im- 
pnUive  insanities.  Furthermore,  the  imperative  representa- 
tion has  certain  connections  with  delusions  which  will  be 
spoken  of  lat«r. 

This  form  of  insanity  was  recognized  before  we  had  any 
clear  ideas  abont  the  imperative  representations  upon  which 
it  is  iMised.  EsqulroP  reports  tJie  case  of  a  girl  who  feared 
lest  she  had  carried  away  something  valuable  from  the  place 
she  had  vislt«d,  and  therefore  undertook  endless  bmahings 
and  ablutions  to  prevent  it.  It  is  commoner  in  women  and 
among  the  more  intelligent  claHHeM,  and  is  seen  perhaps  more 
frequently  outside  of  an  asylum.  The  imperative  represent- 
ations upon  which  it  is  based  may  develop  suddenly  or  grad- 
ually, and  finally  they  dominate  the  patient's  whole  exist- 
ence, inhibiting  all  other  fonna  of  tlioaght  or  action.  After  a 
time  the  patient  may  l)e  (Mmjielled  by  them  to  jwrform  certain 
ftcte,  often  of  an  absurd  character,  lie  may  be  aware  of  his 
situation  and  realise  the  unreasonableness  of  his  ideas,  bat 
all  to  no  purpose.  Hence  tlie  affection  is  sometimes  termed 
paralysis  of  the  will.  There  is  usually  but  little  emotional 
disturbance,  and  delusions  are  not  very  common.  The  case 
rarely  terminates  in  dementia. 

Ball  has  classified  the  dii!erent  clinical  types  of  the  insan- 
ity of  doubt  as  follows: 

1.  The  metaphysii^al,  where  the  patient  constantly  ques- 
tions himself  in  regard  to  transcendental  problems,  Qod, 
eternity,  and  the  creator. 

2.  The  realistic,  where  the  patient  qne»tions  about  less 
Important  matters,  why  men  arc  not  as  large  as  houses,  why 
tliere  is  but  one  moon,  ot^;. 

>  Stqufrol.    Dei  awlMdJei  menulea,  U,  63. 
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3.  The  scrupnIouB,  where  the  patient  in  in  constant  dia- 
trefifl  lest  he  has  done  somethinf;  he  should  not,  and  therefore 
he  han  to  repeat  and  r*!  rt^jHtat  every  at'-t  or  perform  many 
foolish  and  trifling  acts  to  avert  the  consequences  of  wrong- 
doing. 

4.  The  tinioronSp  who  fear  toeomproinisethemaelvea,  and 
take  endless  precautions  lest  harm  should  come. 

5.  The  calirulating  type,  where  the  iiatieot  mn^t  count  or 
multiply  everjthing. 

6.  The  patients  who  fear  contamination,  who  shrink  from 
oontaot  with  external  objects,  and  are  compelled  to  perform 
endlesa  ablutions  (/olit:  du  doute  avec  dilirc  du  toucher,  my* 
sophobia). 

RmminghauR  ha8  givf^n  a  claAsifi ration  which  seems  more 
oomiireheuHive,  ritaking  three  principal  groups: 

"  1.  Fixed  ideas  in  an  iuterrogative  form,  a  marke<l  neoeft- 
sity  of  questioning:  which  comprises  the  so-called,  'mania  of 
why,'  metaphyHJcal  insanity,  (^(iriihflMncht ,  Phreuolepsia  ero- 
tematica),  and  the  first  stage  of  folic  du  doitie,  (Meschede 
has  shown  that  tliis  morhidqaestioning  is  always  purposeless 
and  about  useless  things.) 

"2.  Fixed  ideas  of  multiplication,  or  morbid  necessity  for 
calculating;  aritlinioniania,  insanity  of  caUulatton. 

**  3.  Fixed  ideas  with  anxious  hypotheaes ;  which  comprise 
agoraphobia  and  tiie  allied  forms  of  morbid  fears,  and  the 
second  stage  of  /ttlit^  du  dtttife.** 

Neither  of  these  classifications  is  satisfactory  for  the  simple 
reason  that  the  imperative  represantations  which  form  the  ba- 
sis of  the  insanity  of  doubt  are  of  so  endless  a  variety  aa  to 
render  any  attempt  at  classifying  them  nugatory. 

Legrand  du  Saulle,  to  whom  much  of  our  knowledge  of  one 
of  the  forms  of  in.sanity  of  doubt— folie  du  doute  avec  dilire 
du  toucher — is  due,  has  divided  the  (course  of  the  afiectioninto 
three  stages.  In  the  first  stage  the  patient  is  susceptible,  ez- 
actingf  dreamy,  egotistical  and  timorous,  yet  in  full  possession 
ol  his  reasoning  powei^.  He  is  filled  with  morbid  thoughts, 
he  b^ins  to  inquire  into  the  reason  for  every  trifling  tbooght, 
or  act,  or  object  about  him.  With  that  cumeji  a  tack  of  con- 
fidence, a  distrust  of  his  own  powers,  a  need   for  verifying 
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everything  he  doe»,  of  re-reoding  everything  he  writeKf  a  cod- 
slant  repetition  of  wftrdin  and  aft»,  and  an  exaggerated  Bcmp- 
ulonaneHs  in  the  mot(t  petty  iietiono.  In  this  stage  the  reo- 
80I1B  for  his  Bcmples  and  his  aetione  are  often  concealed.  It 
oorreapondH  to  the  fin>it  flivinion  of  th^*  imperative  n^preaen- 
tations  in  the  ela«8ifieation  of  Wctttphal  nnd  Tambarini. 

"This  period,"  says  Tamburini,  ' '  is  ordinarily  distinguish- 
ed by  the  spontaneoiiR,  involuntary,  and  irresistiblp  produc- 
tions of  some  peril's  of  thought*  npon  indeterminate,  theoret- 
ical, aud  somelimes  ridimlouH  sabjectH,  without  any  illnsious 
or  hallucinations.  This  series  of  tbou{;ht«  is  brought  to  the 
patient's  consciousness  withinterropitions,  deniands  put  con- 
tinually to  himself,  a  profound  and  iionstautsentimentof  doubt, 
aspeoieaof  monotonous  rumination,  obstinute and  oppressing 
bim  by  the  same  idea^,  and  Kometime.s  with  a.  mental  representa- 
tion of  certain  images  which  excite  persistent  pre-ocenpa- 
,  tions.  The  sole  external  effect  of  this  inward  struggle  is 
merely  the  neee^Hity  of  fretpieutly  reiM-aling  i«rtain  acts,  up- 
on which  the  doubt  still  extends  without  ever  being  satisfied 
or  convinced.  Tlierefore  the  palientK  an- in  a  state  of  con- 
tinual inwani  hesitation,  they  are  powerless  to  pnbtract  this 
inoeesant  labor  from  their  thoaght«»  which  therefore  never 
arrive  at  any  definite  result ;  they  are  disquieleil,  impatient, 
and  always  plunge  still  deeper  into  a  stmggte  which  is  fatally 
Sterile;  therefore  they  become  gloomy,  susceptible,  egotisti- 
cal, and  ex»(!ting.  Tracking  confidenoe  in  themHelven,  they 
verify  numberless  times  whatever  they  do,  control  whatever 
they  say,  read  and  re- read  whatever  they  write,  and  take  a 
quantity  of  precautions  for  every  act  which  they  perform. 
The  idi'-as  by  which  their  mind  is  tyrannized  vary  according 
to  the  persons,  their  education,  the  environment  In  which 
they  have  lived,  etc.  Some  question  continually  about  meta- 
physical subjects  (80-caiIwl  metaphysical  insanity),  about 
the  existence  of  God,  creation,  religious  dogmas,  the  more 
general  and  fundamental  theorems  of  physics,  mathematica 
and  other  s<^'iences,  and  sometimes  about  futile  and  inconclu- 
sive argnmcnts ;  others  are  obliged  to  multiply  all  the  objects 
they  Mte  or  tliink  of  (insanity  of  calculation);  in  other  cases 
the  patient  is  tormented  by  the  doubt  that  he  has  not  done  a 


thing  well,  he  hafl  not  counted  money  right,  or  ronoluded 
some  npgotiiition  properly,  **te.,  and  he  in  obliged  to  repeat 
the  Rame  act  again  and  again,  or  elBO  the  doubt  and  pre-oc- 
capation  return  (inxanity  of  donbt  projwr).  In  this  period 
the  patients  usually  conceal  their  trouble  or  confide  it  only 
to  the  physician  or  some  intimate  friend."  Legraud  du 
Saolle,  however,  places  the  dividing  line  between  the  first 
and  second  stage  at  the  point  where  the  patient  begins  to  re- 
veal his  doubts.  In  this  stage  WeHt.i>haI  thinks  thut  there  is 
little  or  no  emotional  disturbance,  except  ob  it  may  ariae 
secondarily.  When  the  patient  confides  his  trouble  to  any- 
one,  however,  he  is  in  urgent  need  of  another's  will  to  enable 
him  to  overcome  his  dominant  ideas,  and  to  reattsni'e  him  of 
his  doubt«.  The  manifestations  of  his  qnestionings  or  of  his 
ideas  are  often  paroxysmal.  WiUe  attempts  to  draw  the 
line  betwe«n  sanity  and  insanity  at  this  point,  where  the  Im- 
I>erative.  representations  are  transformed  into  imperative  acta. 
In  the  same  way  the  man  with  hallucinations  is  accounted 
sane  as  long  a8  he  perceives  his  hallucinations  to  be  such. 
Although  legally  this  distinction  is  of  value,  it  does  not  af. 
feet  the  case  in  any  other  way.  Each  man  has  an  unhealthy 
brain,  and  the  distinction  is  merely  one  of  degree. 

In  the  second  stage  of  the  insanity  of  doubt  the  patient  be- 
gins to  reveal  his  distress  to  all  his  friends,  to  give  prolix 
recitals  of  his  doubts,  to  putendless  questions,  and  to  require 
constant  reassurance.  This  for  a  time  may  relieve  his  per- 
plexity, bnt  it  soon  returns.  There  are  often  iwriotls  of  dis- 
tinct excitement  attended  with  or  preceded  by  prnecordial  or 
epigastric  distress.  The  suffering  becomes  more  intense,  and 
emotional  conditions  become  more  pronouncod.  In  myso- 
phobia  the  ablutions  become  constant;  it  takes  hours  to 
maJie  a  single  toilet.  Cases  of  doubt  are  common,  and  both 
in  this  and  in  the  fiirst  stage  remissions  are  often  noted. 
•'This  i>eriod,  "  says  Tamburini  again,  "which  is  usually  ini- 
tiated by  the  urgent  need  of  revealing  the  patient's  sufferings 
and  giving  long  descriptions  of  them,  is  characterized  essen- 
tially by  the  fear  of  touching  certain  or  all  objects,  fearing  to 
be  Hoile*l  or  iwisoned,  or'injnred  in  some  way;  the  patient 
avoids  touching  them,  or  provides  himself  witli  gloves,  hand- 
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kerchiefs,  etc.;  if  he  be  forced  to  touch  the  objects  dreaded  he 
ha«  palpitaliohfl,  anxiety,  cold  sweaUi,  and  sometimes 
convnlsive  phenomena,  which  enter  upon  the  scene  and  may 
even  go  on  to  syncope ;  the  patients  call  these  attacks  their 
crises.  Thi.s  fear  often  originates  from  an  inHtincrti  ve  aversion 
and  dread  of  certain  animals,  rats,  cats,  or  dogs,  and  the 
dread  of  the  latter  may  even  reach  the  degree  of  true  terror, 
by  exciting  tiie  idea  of  rabien,  and  it  generally  comppls  the 
patient  to  perform  all  the  characteristic  acts  of  mysophobia. 

The   strange    and   characlcristif  act**    performed 

by  these  patients  are  accompanied  by  continual  monolognes 
and  doubts,  if  the  washing  has  been  sufficient,  if  every  traoe 
of  filth  has  been  removed,  if  they  have  touclied  new  soiled 
objeote,  etc.,  but  not  content  with  their  own  affirmations 
they  seek  the  assurance  of  others  and  oblige  the  persons  about 
them  to  repeat  certain  stereotyped  phrases  which  »lone  have 
the  power  to  reassure  them  for  the  moment.  Withal  they 
never  succeed  in  l>eing  truly  convinced  and  satisfied,  since 
the  doabt  always  re-appears  with  equal  force  and  insistence." 

Finally  the  xmtients  lose  confidence  in  their  aasnrera. 
They  still  see  the  unreasonableness  of  their  donbts,  but  the 
doubts  have  still  greater  dominion  over  them.  The  doul)ts 
are  oonstant  instead  of  being  paroxysmal,  the  victims  shut 
themselves  in  their  houses  or  in  their  rooms,  and  live  in  their 
ideas  and  fears.  Their  anguish  increases,  "they  are  a  prey 
to  continual  agitation,  they  do  not  read  or  write,  and  pass 
the  greater  part  of  their  time  in  the  midst  of  timorous  irreeo- 
Intion  and  vague  apprehensions,  which  keep  them  in  a  state 
of  almost  complete  inertia.  They  are  easily  fatigued  merely 
from  speaking  to  others,  while  they  often  soliloquize  in  a  low 
voice,  or  move  only  the  lips  with  a  low  whisper;  yet  in  spit« 
of  these  symptoms,  which  would  seem  to  indicate  a  complete 
Wf^kening  of  all  the  mental  functions,  they  never,  or  hardly 
ever  fall  into  true  dementia,  remaining  in  this  state  unchanged 
for  years,  to  the  end  of  their  sad  lives."  (Tambnrini.)  Here 
the  mysophobist  neglects  his  person,  seldom  changes  his 
linen,  and  sits  clothed  in  rags. 

Snch  is  the  accepted  picture  of  the  stages  of  the  affection 
and  its  onward  progress,  but  it  seems  questionable  whe^er 
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there  is  any  true  progress  Uirough  the  varioas  stages.  That 
all  these  daiiaes  exist  is  not  disputeil,  Imt  it  is  certainly  wrong 
to  &ay  that  because  a  patient  has  mysophobia,  and  pei-forms 
acts  of  purification,  he  is  therefore  in  a  more  advanced,  and 
consequently  in  a  more  hopeless  rondition  than  a  patient  who 
simply  questions. 

In  order  to  get  a  clearer  idc^  of  the  perversion  of  the  mental 
processes  in  this  afieetion,  we  must  refer  to  the  formula  of 
tboaght  presented  by  Mercier.' 


Mental  relatloo 


EoTlronmeDUil  relatloo 
A 


cOTTcipoDdi  with 


In  health  we  find  that  our  concepts  of  the  relation  a :  6 
correspond  perfectly  with  the  environmental  terms,  ,1 :  B,  or 
if  not,  the  pro<*<'8H  of  adjuHtment  iH'ing  intact,  we  can  bring 
them  into  harmony.  Thus  the  mental  relation  *'fl  is  6"  is 
compared  with  the  environmental  relation,  "  A  is  not  i?,"  and 
the  adjustment  may  l>e  matle  at  once,  the  miHtakc  iKnot4><l.  [n 
the  delusions  of  insanity,  however,  the  disordered  process  is 
in  the  process  of  adjustment  itself,  so  that  correct  thought 
becomes  impossible;  the  patient  can  no  longer  see  that  the 
mental  relation  is  out  of  harmony  vlth  the  environmental 
relation,  tliat  "n  is  A''  differs  from  "'■A  is  not  B."  Now  the 
abnormality  of  the  thought  process  in  folie  du  doii/e  lies 
between  these  two.  In  health  the  want  of  adjustment  is 
detwrtiHl  at  once,  and  nee<l  not  be  rei)eated.  In  the  delusion 
the  want  of  adjustment  cannot  Ite  dete<'ted,  no  matter  how 
often  it  is  repeated.  In  /olie  du  doufe  the  want  of  adjustment 
is  perceived,  but  not  realized ;  it  is  apprehended,  but  not  com- 
prehendwl;  the  victim  must  compare  and  re-compare,  and 
althongb  ho  sees  the  lack  of  adjustment,  he  is  never  sure  of 
it.  The  accompanying  scheme,  modified  from  Mercier.  »-iIl 
show  this  ix>int  more  clearly,  the  bracket  pointing  out  the 
point  of  disturbance: 
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UADtal  relation 

f  ^ 
MlfltAke^    :     correapoDde  with     • 

Sbl      :  'iorraipond.wltirf 

0  M 

a  . ■ ^^  A 

Delaelon    :    oorrcBpood^  with 

b  B 


Eavirouiiwotal  relation 

Can  be  corrected 
by  adjustmeut. 


Not  permaueDlljr  cor> 
rected  by  adjtutineot. 

Caooot  be  oorrectMf 
by  ac^aflttneiil. 


To  take  a  concrete  example :  the  healtfay  man  get«  hltt  bauds 
dirty  and  duly  waHhnH  the  dirt  off,  or,  if  he  be  a  surgeon 
about  to  do  a  laj>arotoiny ,  he  washes  his  bands  with  the  special 
precautions  of  disinfection ;  the  mysopbobist,  recognizing  not 
only  the  fact  that  bis  bands  are  now  dirty,  but  tbe  possibilities 
of  dirt,  is  not  satisfied  with  washing  them  once  or  twice,  bat 
mnst  repeat  the  process  indefinitely ;  tbe  victim  of  the 
delusion  believes  not  only  that  his  hands  are  dirty,  but  that 
no  washing  can  cleanse  them,  that  he  is  a  source  of  corruption 
to  the  world. 

The  imperative  representation  is  thus  seen  to  occupy  that 
position  between  the  normal  ideational  process  on  tJie  one 
hand,  and  t^e  delusion  on  tbe  other;  and  its  malady, yb/»e  du 
doute,   stands   between  the  healthy  reasoning  process,  and 
paranoia.     Again  it  must  be  insisted  that  there  is  no  fixed 
line  of  division.    We  have  seen  how  the  healthy  insistent 
idea  may    pass  by  all    degrees    into    the  insane   insistent 
idea,  and  the  insane  insistent  idea  may  finally  eease  to  be 
recognized  as  false,  jnstasthe  hallucination  finally  ceases  to  be 
recognised  as  false,  and  the  idea  becomes  the  delusion.     Thus 
a  patient  of  Meschede  had  finally  hallucinations  and  delusions 
of  persecution ;  one  of  Wille's  patients,  who  had  the  insistent 
idea  that  ever>'thiag  was  damned,    finally  developed  true 
hypochondriacal  paranoia.    Schfllc'  classes /o/i'e  du  doute  as  a 
disease  of  the  defective  constitution  and  states  that  part  of  the 
cases  go  on  to  delusional  melancholia.     Wostphal  classes  it  as 
an  abortive  Verriickiheif,  while  Krafft-Ebiug'  goe^s  farth«rand 
sets  it  ilown  as  merely  a  variety  of  paranoia,  primdrv  Verriickt- 
heit  in  Zwan^j/tvorgfelhtufjen,  ordinary  paranoia  being  ;>rt;/iare 
Verrucktheit  in  IfoAnideen. 

■SohQle.  KllnUche  Psychlatrle.  p.  18,  468. 
•KmflV-Eblng,  I.«hrborh  dor  Psycliialrle.  It,  p.    10. 
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KrafftKbing '  has  uIho  analyzed  thene  two  forms  of  insanity, 
showing  the  common  foatares  in  thoir  development,  and  the 
dlBtinctions  t)etween  them.  Paranoia  and  folif.  d-u  doute  are 
alike  in  the  following  respects : 

"  1.  Heredity  or  ori^nal  neuropsychopathic  constitntion, 
which  can  almost  alwayH  t>n  detected,  and  whidi  pointA  to 
original  fanctlonal  anomalies  of  the  nervous  centres. 

"  2.  Slow  invasion  of  the  disease^  reaching  back  bo 
puberty. 

*'  3.  The  primary  onset  of  anomalies  of  representation, 
deprived  of  any  aflectivt;  baHiH. 

"4.  Kepresentations  of  a  strange  and  unasslmilable 
character,  projected  from  the  depths  of  consciousness  and 
connetTted  with  consciousness  by  associations,  either  as 
imperative  representation  or  delusion  as  the  primordial 
creation  of  a  diseased  brain. 

'*  6.  The  typically  eongmoas  nature  of  ideas  in  different 
individuals,  as  in  mysophobia  or  the  congruous  delusions  (of 
persecution)  in  paranoia. 

"6.  The  purely  constitutional,  bat  permanent  and  station- 
ary character  of  the  two  affec;Uous. 

"  7.     Neither  of  them  ends  in  dementia." 

They  differ  in  these  respects: 

"1.  In  paranoia  the  ideas  are  of  a  delusional  character,  while 
fixed  and  insistent  ideas  treat  only  of  simple  formal  alterations 
of  the  process  of  ideation. 

"  2.  In  paranoia  the  morbid  ideas  are  soon  taknu  up  and 
assimilated  by  the  consciousness,  but  the  fixed  ideas  always 
remain  more  or  less  completely  extraneous,  shut  out,  and 
oppOBcd  to  consciousness,  which  is  still  perfectly  clear,  and 
to  the  reason  and  the  will,  which  are  dominated  by  them. 
Hence  come  the  ]>ain  and  distress  to  which  the  patients  are 
a  prey,  whicdi  ariHt;  in  part  from  the  sad  consciousness  of  the 
formal  disorder  of  ideation,  in  part  from  tlie  luiture  of  the 
fixed  ideas  which  are  almost  always  painful  and  sometimes 
dangi'roHH  to  thcnisclves  or  others,  and  in  large  part  from 
the  impossibility  of  getting  away  from  these  ideas  and  acta." 
Here,  again,  I  believe  that  too  sharp  a  distinction  has  been 
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made,  as  the  fuXie  dv.  doute  and  parauoia  t;vidfiitly  blend. 
I  have  traced  the  jn^wth  of  the  imi>erativp  reprpwnlation 
from  itM  simple  manifestation  in  Mi<>  healthy  hraln  to  its  full 
development  in  the  invalid  bmiu.     The  factor  of  doubt,  whii;h 
plays  8o  important  a  imrt  in  these  cases,  ha^  also  it«  analogy 
in   health.     At  time*  even  in  the  healthy  brain   there  will 
come  phaHCH  of  doubt,   when  we  are  uncertain  whether  waf 
have   properly   performed  some  act,  whether  the  door  waa  [ 
locked  when  we  left  the  house,  or  whether  the  letter  justi' 
mailed  waH   properly  directed   and   Htam[»ed.       A    striking 
instance  of  the  sort  was  related  to  me  by  a  friend  remarkabl' 
tree  from  any  psychopathic  taint.     It  often  happenu  that  ^ 
does  scientific  work  in  the  evening  at  the  Agassis  Mnseo 
When  he  leaves  for  the  night  he  put*  ont  the  gas  and  tb 
standH  and  counts  slowly  up  to  a  given  number  until  liiH  v 
are  used  to  the  darknesK,  in  order  that  he  may  detect 
Bpark  of  fire  that  may  have  started  while  he  was  at  w 
ThiH   IH   his   invariable   custom,    but  it  sometimejt  hapi 
that  when  he  goes  bai-k  home  ho  strong  a  feeling  of  ^ 
comes  over  him  lest  he  may  that  once  have  omitted 
this,  that  he  is  uucomfortable  until  he  returns  to  the  mi 
to  make  sure.     The  m-I  has  become  so  automatic,  pro' 
thai  the  higher  centres  take  but  slight  part  in  it,  and ' 
not  recalled  to  the  memory  like  wome  unusual  aition 
and  here  ia  the  point  where  the  action  of  the  healt' 
differs  from  tlie  brain  of  the  victim  of  foUe.  du  dou 
he   has  gone   back    and  repeated  his  accustomed 
assuring  himself  of  its  performance,    he    has    o' 
trouble,  while  the  insane  doubter  must  verify  an* 
and  verify  again,  and  yet  at  the  end  he  is  still  in  d 
Turning  back  to   the  other  end   of  the  scale, 
insistent    idea    approaches    the    delusion,    wher 
paranoia  ifoiic  du  doutc)  approaches  paranoia,  t 
ease    shows    clearly    the    mixture    of  insistent 
delusions,  the  combination  between  insanity  ol 
paranoia. 

Margaret  K.,  a  Aervaat^girl,  oamarrled  find  forty  ynr 
me  Ht  tlic  Bosilon  City  Hospital  in  May,  1886.  How  much 
■heredity  tliere  was  it  ift  hard  to  say,  for  the  patient  b 
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illy ;  one  sUter,  ehe  Buid,  wis  "^  aot  right  iu  her  mind,**  be!ne^ 
aud  quick-Cempercd.  The  patieal  heraeU  was  anull,  rather 
amvmic,  moderately  well  oourished,  and  wajs  oiach  marked  by  small- 
pox. She  cooiulted  me  '*  bocautc  her  head  waa  apeeb."  She  was 
uDable  to  give  the  date  of  her  attack  of  small-pox,  but  ib  was  during 
her  early  yearf.  Except  for  that  she  had  always  been  well.  Her  sexual 
dealrai  had  always  lieen  very  Htrong,  and  she  had  practiced  masturbaUon 
at  variotiii  times.  Aa  a  girl  nbe  had  allowed  varloos  men  to  take 
liberties  with  her,  but  she  had  never  pennlttfld  colcuit.  For  fifteen  years 
or  more  she  has  been  a  victim  to  various  forma  of  donbt,  and  nhe  has 
had  sundry  imperative  repn-sentatlons.  She  has  had  the  belief  that  her 
employers  were  wronging  her  about  her  wages,  and  that  she  haa  had 
money  which  has  disappeared.  She  Is  unwilling  to  say  anything  about 
ber  losaes  because  she  does  not  know  whether  she  has  actually  had  the 
money ;  she  thought  she  had  it,  but  she  Is  not  sure ;  slie  cannot  be  sure 
that  anyone  took  It,  she  thinks  they  did,  but  she  Is  not  sure;  someone 
oflered  to  restore  ttie  money  to  her,  but  she  was  unwilling  to  take 
it,  because  she  was  not  certain  whether  It  was  taken,  or  whether  she 
ever  had  it;  the  reitcoration  might  be  to  try  her,  and  it  might  catiKeher 
injury  if  Ahe  aci^pted  It.  She  thinks  Che  money  that  disappeared  was 
stolen,  but  she  does  not  want  to  say  that  it  waa,  neither  will  she  state 
the  amount.  If  she  suspects  anyone,  and  listens,  she  thinks  she  hears 
voices  talking,  but  of  this  she  ia  doubtful.  .Sb«  la  disposed  to  think 
everyttilng  sinful,  she  is  disturbed  about  Che  future  Ille  on  account  of 
her  sins,  and  fears  that  the  dead  may  return.  When  It  is  suggested 
that  the  dead  don't  want  to  return  from  heaven  and  can't  return  from 
Um!  other  place,  she  says  "  Yos,  1  know  it;  they  cant  come  back,  but 
yet  I  think  about  It."  On  the  next  visit  she  returns  to  the  tuime  subject 
as  before,  she  says  she  has  been  careless  and  ulked  about  her 
neighbors,  which  is  a  gin.  When  unked  If  she  had  ever  said  anything 
bad  about  tlieni,  she  says,  "  No,  I  don't  know  that  I  have,  1  don't 
remember,  but  sometimes  I  think  I  might  have."  She  wants  to  teJI 
her  faults  over  and  over  again  at  the  confessional  before  she  U 
satisfied.  She  is  afraid  if  iu  a  lonely  street  in  the  dark  lest  some  one 
should  kill  her.  She  thinks  men  want  to  abnse  her,  an  she  has  seen 
them  with  their  clothes  unbuttoned.  At  another  time  she  said  she  did 
not  think  she  had  ever  indulged  in  coitus,  but  she  couldn't  be  nurc.  One 
day  she  asked  If  then*  was  not  nuch  a  thing  as  sin  with  a  dog;  she  had 
heard  of  it  and  wait  anxious  about  it;  she  had  never  committed  it,  at 
least  she  thought  she  had  not,  but  sometimes  it  wemed  as  If  she  might 
have.  When  she  went  to  bed  she  had  to  tinve  the  clothes  arranged  Is  a 
particular  fashion  as  a  protection ;  if  she  did  not  she  thought  it  was 
sinful.  It  was  a  sin.  too,  if  she  did  not  look  her  door.  All  this  and 
more  would  be  repeated  at  each  visit,  and  when  she  was  assured  that 
she  had  done  nothing  wrong,  that  these  ideas  were  all  nonseuge,  and 
she  need  nut  worry  about  them,  she  would  say,  "Yes,  I  know  it,  I  don't 
think  [  have  done  anything  wrong,  and  yet  sometimes  it  seems  as  U  I 
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had."  All  mlji^hc  be  exT>ected,  her  doab»  and  her  Imperative  concepUoas 
continued,  aitBurances  to  the  coDtrary  bavtnf;  bnt  iilighteffect,  and  after 
a  tima  she  paBsed  from  observation. 

Insanity  of  doubt  may  develop  at  almost  any  age ;  it  is 
comni(mer  among  women  aud  in  the  tM^tter  ela«HeH.  the  case 
jnst  cited  being  aji  exception.  Among  the  prc<ltsposing 
<saaBea  are  acute  diseases,  anaemia,  masturbation,  sexual 
«xoes8e«,  ovei-work,  anything  that  may  weaken  the  nervous 
centres  and  depress  their  tone.  The  majority  of  writers 
regard  it  as  dibtinttly  a  psycliical  degeneration  like  paranoia, 
and  claim  tliat  the  pHychopathie  taint  and  IhuI  heredity  are 
the  chief  factors  in  the  origin  of  the  disease.  This  is 
nndonbk>dly  true  of  the  severer  eases,  but  Cowles  has  shown 
that  in  the  milder  types  the  hennlitary  taint  is  absent.  Krom 
our  study  of  the  development  of  their  conditions,  such  an 
ojm^ion  must  l)e  accepted.  There  is  no  hard  and  fast  line 
betwecm  the  fnlly  deveIopt«i  insistent  idea,  (the  pathological 
obsession),  and  the  normal  obsession,  so  that  between  the  two 
must  lie  many  cases  of  slighter  degree,  with  no  p8y<-hopathic 
taint.  Moreover,  the  insanity  of  doubt  ha«  been  shown  to  be 
a  lessor  disturbance  of  the  mental  process  than  true  paranoia, 
henw  the  brain  must  lie  less  impaired. 

The  following  case  of  typical  mysophobia  {foh'e  du  doute 
avec  dUire  du  toucher'),  shows  one  of  the  milder  types  of  the 
disease,  although  theoretically  lielonging  to  the  second  stage. 
Here  there  was  a  speedy  recovery,  and  no  special  taint.  In 
the  case  of  Mrs.  B.,  already  cited,  althongb  nominally  in  the 
first  stage,  the  condition  was  much  more  jwrsiKtent,  and  was 
complicated  with  a  bad  heredity. 

HiB8  O.,  a^od  eighteen,  consulted  me  on  the  16th  of  April,  188S.  Iler 
father  and  sieter  are  ''quite  nen'ouB,"  beyoud  that  I  could  get  no  special 
hlitory  of  a  neurotic  tiilut.  She,  herself,  is  a  slight,  anaemic  mider- 
dcvclopcd  girl,  a  student  lu  one  of  our  htghor  seboola.  For  sooic  mouth* 
flhe  haft  been  working  hard  at  school^  and  has  been  slowly  lo&Ing 
strength ;  her  appetite  Is  poor,  she  has  a  tired  feeling  In  the  chest,  men- 
stmatlon  Is  Irregular.  She  consulted  a  physician,  who  preJtcribed  a 
tonic  coutalnlng  Iron,  wtilch  she  took  with  some  benefit.  About  a  month 
ago,  however,  she  began  to  feel  that  she  must  use  especial  care  in  ring- 
ing out  the  glass  she  Untk  her  medicine  iu^  otiierwise  it  would  cause 
trouble.  She  began  to  bo  fearful  of  poison.  She  felt  that  abo  must  wash 
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her  tuuidB  wltb  greut  care  lest  nmmuniu  should  get  do  Ihvni.  'lite 
trouble  Increased,  aad  she  liegau  to  feet  that  she  must  reiie«t  the  wath- 
)u);»  \n  order  to  be  sure  that  uo  jKiiitOD  or  ammonia  could  get  od  her.  It 
■lie  tries  to  overcome  the  feeling  she  Iiab  b  headuche.  Xi  she  neglects 
her  washings  she  has  a  predominating  Idra  that  «ome  one  will  be  hurt 
If  she  ilocH  not  repent  them.  She  was  ordered  to  leare  flobool,  and  a 
course  of  baths,  feeding,  and  hd  out-door  Hfe  waa  preicrlbed.  She  w«« 
nttaured  that  no  harm  could  come  to  her  or  to  &ay  one  If  the  waabJngs 
nere  neglected,  and  Hhc  wan  urged  to  resist  any  Inctlnatlous  to  jleld  to 
th'-se  involuntary  representations.  A  week  later  she  reported  Improve- 
ment, she  cjui  overcome  her  feellnga  better  and  they  are  leM  strong,  but 
liiho  still  has  the  feeling  that  ^he  bus  been  carelesa,  she  knows  she  really 
has  not  been  careless,  yet  the  doubt  coutluuos.  The  treatment  waa 
condoned,  further  encuurageoieut  aod  assuraoce*  were  given  her,  and 
two  week*  later,  on  the  7th  of  May,  slic  reported,  that  iibe  had  do  wore 
trouble. 

Some  years  ago  i  had  the  opportunity  to  obAerve  at  the  Bos- 
ton Lunatic  Hospital  a  patient  who  was  apparently  in  the  third 
Otageot  inHHnity  of  doubt.  The  VAse  has  already  been  reportiMl 
["by  Dr.  Boland, '  so  that  1  will  refer  only  to  certain  i>oint«  in 
[the  caHe.  There  were  eertain  fears  of  wrong  doing,  and  the 
patient  had  to  repeat  her  wonb  and  acta,  five  times  to  be  sure 
that  they  were  right.  These  reiH'titiouH  wvary  her  so  niaeh 
thnt  she  will  eit  for  honra  motionless,  dreading  to  move  leat 
the  act  should  require  repetition.  8ho  iMKroine^  aomewhat 
deprejtsed,  and  from  this  dread  of  the  repetitions,  is  careless 
of  her  dross.  At  the  first  glance  her  cxpre.ssion  and  attitude 
art-  that  of  a  patient  wiUi  melancholia  nttonita.  In  Hpite  of  her 
b<nng  ai>i)arenlly  in  the  third  Htagu,  Kh«  haa  recovered  fi-om 
three  similar  attacks,  (1  saw  her  In  the  third)  and  is  now 
undergoing  a  fourth.  As  a  matt«r  of  fact  Insanity  of  doubt 
may  l>egin  witb  or  very  soon  pass  into  any  stage,  and  any 
stage  may  be  recovered  from. 

Although,  however,  nmny  of  the  caeea  of  inaanity  of  doubt 
have  no  jwyehoputhietaiut  behind  them,  it  is  a  cnrions  fact  that 
imperative  representations  (of  a  non-affective  character)  are 
rai-ely  met  with  in  nenrasthenia.  On  K^inj:  over  one  hundred 
consecutive  cases,  I  found  hucli  Hyuiptom^  noted  in  only  one. 
XeDrastbenio  ]jatientH  are  timorons,  doubtful,  and  need  oon* 
>tant  rO'SSsanuioo,  but  true  insistent  ideas  are  rare. 

*Bolud,  Bo«toa  Med.  and  Surg.  Jonru.  »  April.  188&. 
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Many  anthors  claHs  the  variona  morbid  fears,  agoraphobia, 
daastropbobia,  etc.,  with  the  insanity  of  doubt.  The  rloiuii- 
fication  HeemK  erroneonH.  The  rictim  of  agoraphobia  has  a 
sudden  attack  of  morbid  fear  ander  certain  external  condi- 
tions. It  rarely  happens  that  his  fears  have  an>thing  to  do 
with  prciTioas  processeH  of  ideation,  and  it  is  still  more  rare 
to  find  the  slightest  trace  of  anything  like  an  insistent  idea. 
There  is  rarely  any  element  of  doubt  or  hesitancy^  but  a  sud- 
den physical  inability  to  perform  an  act.  Agoraphobia,  and 
its  kindred  affections,  form  a  class  in  the  intention  psychoses 
recently  descj-ibed  by  Meyer  %  and  have  little  to  do  with  the 
insanity  of  donbt,  although  one  of  Krafit-Ebing^s  patients, 
who  had  imperative  representations,  had  also  agoraphobia. 
Bome  victims  of  agoraphobia,  however,  are  haunted  by  their 
morbid  fear,  even  when  in  the  house,  thus  showing  a  grada- 
tion between  the  intention  psychosis  and  the  imperative  repre- 
sentation. 

Impulsive  insanity,  (homicidal  mania,  etc.,)  is  so  strongly 
differentiated  from  the  insanity  of  doulit,  that,  although  based 
on  imperative  representations,  it  must  be  put  in  a  separate 
group.  In  the  insanity  of  doubt  there  is  an  imperative  repre- 
sentation, with  incessant  Bi>ecuIatioii  and  hesitancy,  and  finally 
namberless  petty  acts  and  an  inability  to  perform  the  neces- 
sary  duties  of  life.  In  impulsive  insanity  there  is  an  impera- 
tive representation  ]eailinp  to  the  performanre  of  a  single  act ; 
this  is  resisted  for  a  time,  but  finally  the  impulse  becomes 
irrewistible,  and  the  discbai^  takes  place.  In  the  one  there 
is  paralysis  of  volition,  in  the  other  a  convnlsive  discharge. 

The  following  table  will  represent  the  genesis  of  the  various 
representations  and  the  relations  of  certain  forms  of  insanity 
to  the  insanity  ol  doubt : 


Meyer,  Arch  .f.  Pgychlatrle,  xs,  18B8. 
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It  may  be  added  that  in  Insanity  of  doubt  certain  physical 
symptomfi  are  not«d :  Headadie,  pain,  prwconlial  di8tr«6$, 
tremor,  vertigo,  tinnitns,  vaso-motor  distorhancefl,  loss  of 
appetite,  insomnia,  et«. 

llie  prognosis  is  r^arded  by  almost  all  writers  as  very 
bad ;  bnt  the  majority  ol  them  look  npon  insanity.of  doubt  as 
a  psychical  de^neration.  SpiLzka  alone  says  that  many  of  tho 
mild  cases  get  veil  in  three  months.  Prom  what  has  been 
already  said  it  is  plain  that  Spitzka*s  view  seems  more  correct. 
The  important  factor  in  prognosis  is  the  existence  of  a  hered- 
itary taint.  In  well  marked  cases,  where  this  exists,  the 
ontJook  is.  of  coarse,  bad. 

Beside  the  ordinary  tonic  treatment,  rest,  forced  feeding. 
etc,  SUtea  must  be  laid  npon  mental  and  physical  gymnastics- 
Hie  neoeesity  for  doing  certain  arts  in  r^ular  repetition,  for 
repeated  efforts  of  volition,  such  as  are  reqnirnd,  for  inj^tance, 
in  using  the  chest  weights,  may  have  a  beneficial  resnlt  on 
other  mental  processes. 
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In  Mairh,  1889,  I  had  the  good  fortune  to  npcnil  three 
wookB  iu  the  physiological  laboratory  of  the  University  o( 
Turin.  It  is  with  much  pleasure  that  I  take  this  opportunity 
to  express  my  apprwiiation  of  th**  great  courtesy  of  Professor 
Angelo  Mosso  and  his  assistants,  it  was  only  by  their 
advi('«  and  aid  that  I  was  able  to  make  the  research  recorded 
in  this  paper. 

Apparahts  and  Method. 

The  research  was  l)egtin  at  the  suggestion  of  Professor 
Mosso,  who  proposed  that  I  should  continue  Dr.  Maggioi's's' 
work  on  the  fatigue  of  volnntar}'  muscles,  and  who  placed  the 
apparatus  which  Dr.  Maggiorahad  usetlentirelyatmydisposal. 
This  appai-atus,  which  is  very  simple  and  satisfactory,  haa 
been  de^:ribed  at  length  by  Professor  Mosso — Li  Ligt  Fafic.a 
Sludiale  net  Muscuiio  deU  Uomo,  K.  Academia  dei  Linoeif 
1889. 

AH  the  experiments  were  made  ujion  men,  and  most  of 
them  on  the  tlcxor  muscles  of  the  second  finger.  The  mus- 
cles were  stimulated  voluntarily  or  electrically,  and  the 
corresponding  movements  of  the  finger  were  registered. 

The  riHTord  was  made  by  a  pen  which  was  carried  by  a  little 
car.  The  ear  was  snpported  by  two  parallel  horizontal  steel 
rods,  upon  which  it  slid  with  very  little  friction.  A  string, 
fasteiiiHl  by  a  leather  loop  to  the  finger,  pnlled  the  car  in  one 
direction,  and  a  oord,  which  jtassed  over  a  pulley  to  a  weight, 
drew  the  ear  in  the  opposite  direction.  Thus,  when  the 
muscles  contracted,  the  finger  was  fiexetl  and  the  car  was 
drawn  forward,  and  when  the  muscles  relaxed,  the  weight 
caused  the  finger  and  the  car  to  return  to  their  original  poai- 


'  TtiU  jt&por  was  read  before  the   Phj'slologlral  CoDgres^  at  Basel, 
Sept.  2&th,  1889. 
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tJonH.     The  movement*  of  the  car  were  rewarded  by  a  pen  on 
the  horizontal  drum  of  a  Baltw'-ar  kymOKraphion. 

The  subjeet  was  8eate<i  during  theexperimentfl.  The  hand 
and  arm  were  securely  fixed  on  a  convenient  rest,  and,  in 
spite  of  the  violent  nuiHcular  roniractiona  which  were  often 
recjuired  by  the  experiment"*,  made  no  movement  of  a  kind  t« 
influence  the  record.  This  question  was  carefully  studied. 
Also  the  action  of  the  finger  was  wat<*hed,  to  see  that  all  the 
joints  moved  with  each  contraction,  in  other  words,  that  all 
the  muscles  which  assist  to  Ilex  the  finger  were  contracted. 

DiJKOvery  oftfie  Pt^riodiriitf. 
As  the  first  step  of  the  pro|K>sed  research,  it  was  neocssary 
for  me  to  ascertain  the  normal  curve  of  fatigue  of  ray  mus- 
cles, because  Dr.  Mog^ora  had  found  that  this  varies  in  dif- 
ferent individuals.  In  these  experiments,  I  voluntarily  oon- 
tracied  the  flexor  muscles  of  the  scf-ond  Anger  of  the  left  hand 
every  two  seconds.  The  signal  was  the  itound  made  by  the 
interrupter  of  an  electric  clock.  Katrh  contrafliou  was  the 
strongest  [tossible,  and,  as  the  weight  was  three  kilogninm, 
the  muscles  soon  Ix^n  to  weary.  The  drum  revolved  slowly 
and  the  following  curve  of  fatigue  was  record(*d : — 


FIG.    I. 


B«'vei-al  records  closely  resembling  this  wen>  olituine*!.  On 
the  second  day,  however,  the  work  was  continued  In  one 
cxpeiiment  longer  than  usual,  Iwi'anse  I  was  determined  to 
fatigue  thn  muscle  so  completely  that  no  eontrai^tion  should 
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he  possible.  After  110  seronds  of  oontinnons  work,  I  ooiild 
banlly  atir  tht^  wpight>,  and  thon^ht  th«  experiment  nearly  at 
an  end.  To  my  Hurprise,  however,  I  l>egan  to  i-eoover  the  lost 
power,  and  dnring  the  nest  half  niinut<>  each  of  the  succeed- 
ing eontra<rtion»  was  higher  than  the  one  whirh  had  prw«deU 
it;.  The  effect  of  fatjgne  then  began  to  manifest  itself  again, 
and  the  contractions  l>ec«me  smaller.  I  concluded  that  1 
Irnd  made  a  mistake,  that  f  had  not  exerted  all  my  will  power 
Iwfore,  and  1  determined  for  the  rest  of  the  exiwriment  to  do 
my  best.  As  the  contractions  grew  smaller  I  threw  all  my 
energy  into  each  attempt  to  raise  the  weight.  I  was  (conscious 
that,  as  is  always  the  ease  during  violent  muscular  exercise, 
I  was  conti-acting  many  ranscleM  of  the  iKxIy.  and  that  my 
lace  was  flnshing  under  the  strain;  nevertheless,  the  con- 
tions  became  gradually  loss,  and  I  supjiosed  that  I  had 
finally  succeeded  in  tiring  out  ihe  mu8<'Ie,  when,  to  my 
astonishment,  1  beg:an  to  recover  my  power  a  second  tune. 
The  contractions  became  btrongcr,  readied  a  maximum  and 
fell,  only  again  to  recover.  In  short,  for  some  inexplicable 
reason,  during  the  twelve  minut«s  that  the  work  was  per- 
formed, the  ability  to  voluntarily  contra<!t  the  muscles  with 
sufficient  strength  to  raise  the  weight,  decreased  and 
recovered  five  times.  During  the  intervals  of  decreased 
strength  the  [wwer  was  almost  entirely  lost,  while  during 
the  periods  of  recovery,  the  force  was  equal  to  that  shown 
half  a  minnte  after  the  beginning  of  the  work.  Fig.  n,  Plate 
I,  is  a  better  witnHss  than  any  wonls. 

The  recovery  of  power  which  I  obser^'ed  in  this  and  in 
similar  exj>eriment«  interested  me  so  mneh  that  I  gave  up 
the  intended  I'cscarch  and  devoted  my  time  to  studying  it« 
nature  and  cause. 

Con,^iancy  of  the  Phenomenon. 
A  few  days  of  work  showed  that  the  observations  which 
have  been  described  were  not  exceptional,  but  that  in  my 
case,  at  least,  the  periodic  loss  and  recovery  of  force  could  be 
found  every  day  and  at  all  times  in  the  day  ;  on  the  muscles 
of  both  arms,  and  on  tlie  extensors  as  well  as  flexors ;  with 
weights  of  >^ ,  1,  2,  3  and  4  kilos.;  and  when  the  muscles  were 
contracted  at  intervals  of  1 ,  2  and  4  seconds. 
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Experimentjt  upon  Others. 

T7nfortnnnt«ly,  lack  ol  timepreveDtod  extended  experiments 
upon  others ;  nevertheless,  tlie  power  to  voluutJirily  coutraet 
the  muBcleg  was  seen  to  vary  in  a  Like  manner  in  the  case  of 
two  other  stronj;:,  healthy  men.  Fig.  Ill,  Plate  11,  is  a 
reprodnotion  of  the  record  obtained  from  one  of  these  experi- 
menttit. 

The  phenomenon  is,  therefore,  normal.  It  is,  however,  far 
from  sure  that  it  can  l»e  found  well  marked  with  all  men.  I 
failed  to  obtain  it  in  a  few  exj)erimentti  which  I  made  on  dix 
other  men,  although  in  some  of  them  suggestive  irregnlarities 
were  seen.  As  has  been  said,  the  phenomenon  is  distinctly  a 
result  of  fatigue,  aud,  therefore,  the  experiments  are  not 
agreeable.  Men  are  very  differently  eonstitnted,  both  as 
regards  their  ability  to  concentrate  their  eflorta,  and  to  con- 
tinue muscular  work  alter  fatigue  has  made  it  painful.  One 
sees  this  exemplified  in  races,  on  the  march,  and  whenever 
long  continued  and  violent  muscular  exertion  is  required.  I 
do  not  know  that  these  constitutional  differences  have  ever 
been  satisfactorily  explained,  or,  indeed,  that  anyone  has  a 
well  defined  idea  of  the  physiological  conditions  which  are 
essential  to  endurance  and  t4?na<!ity. 

Study  of  a  Characteristic  Expefitnent. 

In  long  continued  experiments  with  weights  lighter  than 
that  which  was  employed  in  the  pxijcriments  recorded  in  Fig. 
II,  Plate  I,  the  alternating  loss  and  recovery  of  power, 
though  appearing  later,  is  even  more  sti-iking.  Fig.  IV, 
Plate  I,  records  an  experiment  on  the  flexor  mnscles  of  the 
set-ond  finger  of  the  left  hand,  with  a  weight  of  half  a 
kilogramme.  The  mnscles  were  voluntarily  contracte<l  every 
two  seconds,  and  each  time  with  the  ntmost  force.  In  this 
case  the  differenc<r  l>etween  the  height  of  the  contractions 
during  the  interval  in  which  tJie  voluntary  power  was  lost, 
and  the  periods  when  the  muscle  responded  well  to  the  will 
impulse,  was  vcr>'  great.  For  tlie  first  half  minute  of  this 
ex]>eriment,  the  height  of  the  contractions  varied  from  63  to 
57  nun.,  and  averaged  Gfi  mm.  They  then  began  to  decrease 
in  size,  and  at  the  end  of  9^  minutes  had  fallen  to  6  mm.   The 
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diange  dnring  the  last  half  minnte  was  very  rapid.  In  the 
preceding  half  minute  the  contractions  were  irr^olar  and 
varied  from  17  to  32  mm.,  bat  averaged  24  mm.,  while  daring 
the  last  half  minate  they  were,  viz.— 22,  23,  17,  19,  17,  12, 
15,  11,  16,  12,  8,  6,  7,  6,  5. 

From  this  time  on  the  alternating  intervals  of  loss  and 
periods  of  recovery  of  power  became  well  marked,  as  is  seen 
in  the  reprodnction  of  the  carve.  Fig.  lY,  Plate  I,  and  in 
the  following  table. 

The  table  records  the  variations  in  the  size  of  the  contractions 
daring  the  first  eleven  snccessive  periods.  The  size  of  the 
contractions  is  stated  in  millimeters.  Eadi  colamn  of  the 
table  contains  the  contractions  which  oocarred  from  the  time 
that  the  power  began  to  be  recovered  nntil  it  was  lost 
again. 

TABLE  I. 
183466         788        10       U 
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The  difierenoe  between  the  size  of  the  contractions  during 
the  periodH  of  power  aud  inlervals  of  weakness  was  remark- 
ably fM)nstant.  ThisJH  wt>ll8«en  in  th*^  following  table,  in  whi(^h 
the  highest  contraction  of  each  period  is  placed  by  th«  side 
of  the  lowest  contraction  of  tlie  foUowiiig  Interval.  The  height 
of  the  contractionH  is  stated  in  millimeterH. 

TABLE  M. 

Ulgheet  contrai'tioQ  of  Lowest  contraotion  of  th« 

the  period.                                                        following  Interval, 

48  8 

4fi  ■* 

48  B 

47  5 

47  8 

4» 7 

47  9 

»  C 

40  7 

48  7 

47 8 

47     8 

48     13 

48     10 

47      8 

47     6 

48 4 

49      -  •   .   .   .        4 

The  rc^ilarity  seen  in  this  table  is  the  more  HurpriHing  when 
one  reflects  that  it  dei>ended  not  only  on  the  action  of  mechan- 
isms within  the  spinal  cord,  of  the  noires,  the  nerve  cndH  an<l 
miiRcle  fiboi-H,  bulalKOon  tJie  ability  of  the  subject  of  the  exper- 
iment to  give  each  time  the  strongest  will  impnise  possible. 
The  (act  rerasins  the  same,  however,  that  ineachof  thr  iH^riotlK 
of  recovered  power  the  highest  conti-action  was  of  al>out  tlie 
Mime  size,  and  that  it  was  nearly  as  vigorons  as  the  contrac- 
tions which  were  made  at  the  Ite^nuiuj;  of  tlie  experiment. 

It  is  also  noteworthy  that  during  the  intervals  of  decreaeed 
force  the  strength  was  lost  each  time  to  almost  exactly  the 
same  deifroe. 

On  the  other  hand  there  was  bat  little  re^larity  in  the 
length  of  the  succeeding  periods.  Stated  in  seconds  their 
lengths  were,  viz.— 66,  48,  38,  30.  34,  32,  24.  28,  62,  32,  .14, 
38,  44,  26,  28,  38,  34,  26. 

There  was  also  great  diUcrenee  in  the  time  elapsing  before 
the  highest  contraction  of  eacii  of  the  successive  petriotls  was 
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rcw^hed.    Stated  in  HeooiidH  Lb(«e  times  were,  viz. — 22,   34* 
Ifi.  8,  18,  22,  14,  4,  3tt.  IC.  16,  4,  38.  14.  10.  14,  12,  12. 

Likewise  the  time  between  the  highest  contraction  of  a 
period  and  tiie  next  loweHl>  eontraetion  >'aried  f^reatly,  viz., 
44,  24,  22,  IB,  16,  10,  10,  14,  2«,  16,  18,  24,  6,  13,  18,  21, 
22,  6. 

It  18  unnecessary  to  calculate  the  work  areompliHhed  in 
each  period.  A  glance  at  the  curve  discloses  that  it  wa8  not 
the  same  in  any  two  j>eriodfi. 

/^To  Bummarizi;  thi«*^  resnltM  one  niay  say  that  ninn  and  one 
half  minutes  elapsed  before  the  first  interval  of  decreased 
power  was  reached.  During;  the  succwodinj^  ten  minutes  the 
power  to  raise  the  weight  was  regainc*!  and  lost  fifteen  times. 
Thii  periods  of  recovered  power  varied  ^eatly  in  lengtJi. 
The  lowest  contractions  of  the  intervals  and  the  htghci^l  con- 
tractions of  tiie  iwriods  were  irrc^larly  distribntwi.  In  no 
two  i)eriod.s  was  the  same  amount  of  work  ai-c-oropUfibf)d. 
Finally  tlie  highest  contractions  wen*  uf  al>out  I  he  same  size 
in  all  the  periods  and  were  nearly  eqnal  to  the  contractions 
o<'cnrriiig  at  the  be^nniug  of  the  ex]>criment,  though  in  the 
int^^rviUs  of  decreased  fon^e  the  <K)ntractions  had  almost  no 
power. 


Search  for  the  Seat  of  the   Changes  which   Froduce 

Periods. 


the 


When  a  muscle  is  voluntarily  contracted  many  chains  of 
mechanisms  are  thrown  into  action.  All  tliese  chains  are 
connected  with  the  areas  of  tiie  brain  originating  the  will 
impulse.  The  successive  links  aiv  formed  by  the  mct-liau- 
isniK  within  llie  central  nervous  system,  the  centrifugal 
nerves,  the  nerve  ends,  and  the  muscle  tibre^*.  Which  of 
these  organs  is  the  seat  of  the  changes  which  cause  the  loss 
and  recovery  of  voluntary  iwwerT 

The  periods  do  not  appear  until  after  considerable  work 
lias  been  performed.  The  greater  the  weight  and  the  more 
frequent  tliR  contractions  the  sooner  they  occur.  Indeed, 
they  seem  to  be  essentially  connected  with  the  fatigue  of  the 
mechanisms  iuvolvMl  in  the  voluntary  movement.  Tt  is  well 
known  that  muscles  weary  rapidly  if  deprived  of  blood,  and 
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as  Dr.  Ua^om  has  shown  they  recover  their  stren^  with 
equal  i-apidity  if  treated  with  maNNa^p  during  thf  Intervals  of 
repose.  These  facts  suggest  that  the  i>eiiods  ore  the  result 
of  circulatory  changes  in  the  muscle. 

With  the  hope  of  asoitrtaining  the  trnth  of  tliis  Hiipposition 
1  made  the  toUowin;^  experiment.  1  contra<'ted  the  flexor 
mnHcicH  of  the  rteeond  finder,  weight^  with  2800  ^ranimeti, 
^erj'  two  .seconds,  and  each  time  jw  vigorously  as  jKiHsil.Oe. 
leu  fatlKue  had  become  great,  and  the  intervals  of  loss  and 
periods  of  re<!0very  of  fon«  were  very  marked,  the  mnscle  was 
subjected  to  ma&sage.  The  work  was  continued  during  the  maS' 
Hag<-  with  the  same  regularity.  At  the  end  of  u  few  xniniiles, 
the  effect  of  the  ma.HHaice  wax  Heen  in  (he  tluHhod  skin  and  in 
the  fact  that  the  muscular  contractions  daring  the  intervals 
of  iltMTeased  power  were  somewhat  higher  than  l)efore. 
Nevertheless,  the  periods  continned  io  occur.  In  other 
words,  the  increased  circulation  caused  by  the  muftsage,*^ 
though  Nlighlly  strengthening  the  muscJe,  did  not  i-eniove  the 
periodicity.  Fig.  V,  Plate  11,  is  a  reproduction  of  the  record 
of  this  experiment-.  TIic  arrow  mai-ks  the  moment  at  which 
the  massage  was  applied. 

Another  form  of  experiment  was  then  resorted  to,  in  order 
to  see  if  the  iri-itability  or  .strength  of  the  muscle  wa>4  le.SM  at 
the  moment  that  the  voluntarj-  contraction  wna  weakest.  The 
condition  of  the  mnscle  was  tested  aX.  the  beginning  of  the 
experiment  by  a  tetanizing  induction  current,  applied  at 
intervals  of  two  seconds,  during  altont  half  a  second,  the 
mascJe  raLslng  a  kilogramme  at  eaich  contraction.  After  ten 
contractions  the  electricity  was  stoppwl,  and  the  subject 
began  to  voluntarily  couti-uct  the  muscle  every  two  seconds, 
and  always  with  his  whole  force.     When  the  periodicity  had 

kbecome  well  defined,  the  mnscle  was  again  testwl  with  elec. 

rtricity.  The  test  was  made  during  an  intcn-al  when  the  most 
vigoroas  voluntary  effort  was  incapable  of  raising  the  weight. 
It  was  found  that  the  response  to  eIe<'tnoity  was  alwut  the 
same,  and  that  the  muscle  was  still  caimblo  of  doing  work. 
Moreover,  nltliough  the  electric  stimulations  were  applied 
regularly,  every  two  seconds,  for  some  minutes,  no  recurrence 
of  tho  periodicity  was  seen.    When  the  electricity  was  dis- 
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oontinaed  and  voluntary  oontraotions  again  commenced,  tha 
periods  80on  lyturned.     It  fs  worthy  of  noti!  that  the  period- 
icity did  not  api>eur  uumediat4<ly,  however.     It  seemed  as  if 
the  meclianism  whicli  whk  the  M^t  of  tiie  ebanj^  producing 
tlie  phenomena,  had  hod  an  opportunity  to  partially  recover 
daring  tlie  time  that  the  muAcle  waH  contnu-ting  in  response 
to  the  ele<?tric  irritations.     The  difierence  in  the  form  of  the 
record  obtained,  when  the  muscle  is  irritated  directly  by  i>ltKv 
trioity,  and  when  it  is  stimulated   voluntarily,  is  well  tllos- 
trat«d  in  Fig.  VT,  Plat**  11.    The  whole  curve  is  the  record 
of  one  continuons  experiment,  and  contains  two  groupe  of 
periods,  obtained  when  the  muKrln  waH  voluntarily  contract- 
ed, and,  between  them,  the  series  of  contractions  wbicli  were 
called   out  by   direct  electrical   stimulation  of   tlie   muscle. 
These  experiment«,  and  othera  in  which  t-he  muscle  was  stim- 
olated  by  electricity  every  two  seconds  for  a  long  time,  and 
Was  seen  to  weary  witliout  any   Kign  of  periodic   loss   and 
recovery  of  jrower  showing  it«elf,  forcwl  nie  to  conclude  tbat 
the  phenomenon  did  not  originate  In  the  muscle. 

The  nerves  and  nerve  ends  were  next  studied.  The  record 
of  one  of  the  experiments  ie  given  in  Fig.  VU,  Plate  I.  The 
median  and  ulnar  nerves  were  irritated  by  a  tctanizing  induc- 
tion cnrreul,  applied  every  two  seconds,  lor  abont  half  a 
second,  one  of  the  moist  electrodes  t>eing  placed  on  the  skin 
over  the  sternum,  the  other  over  the  i-cgion  of  the  nen'es  on 
the  inside  of  the  upper  arm.  The  rwonl  was  taken  from  the 
second  finger,  and  the  wel^iht  was  one  kilogramme.  It  was 
with  difficulty  that  the  most  favorable  point  for  simultaneous- 
ly stimulating  both  nerves  was  found ;  at  last,  however,  all 
tlie  phalanges  were  seen  to  move  in  res]H>nKe  to  thv  irritation, 
and  it  was  evident  that  all  the  mnscles  which  help  to  flex  the 
finger  were  receiving  the  nerve  impulse. 

After  tlie  muM-les  had  i-ontracted  ten  time^,  (see  a  on 
curve,)  the  irritation  was  stopped  and  tlie  mnscles  were 
voluntarily  contnw'ted  every  two  seconds,  and  always  with 
all  the  force  possible.  The  periodi<-ity  ap])eareil  in  this  case 
sooner  than  was  usual,  perhaps  because  the  subject  was  tired, 
on  account  of  the  many  experiments  of  the  preceding  day.s. 
Alter  209  coutra<:tious,  alwut  seven  iiiinutes'  work,  when  the 
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IHiriodw  had  bi't'Orae  verj-  deeidod,  the  effect  of  electrical 
Htimnlation  of  the  nerves  waa  again  tned  (see  fi  on  curve); 
the  muBcle  contra<-tod  less  than  at  the  beginning  of  the  exper- 
iiiuint,  but,  Ihoii^h  the  irritatioDB  were  given  every  two 
Boc«nd»  for  ne^u-ly  two  minnte^s,  no  perio<licity  manifested 
itseU.  When  the  voluntary  contractions  were  began  again 
the  perifKlH  occumHl  oh  beiore. 

It  in  wortliy  of  otwervation,  that,  in  thiR  eaite.  a8  in  that 
already  i-eferrod  to,  ofdirectelecti'icalBtimulation  of  themande 
the  first  period  alt^r  the  elwrtricjil  stimnlation  was  8topi>ed 
was  longer  than  those  whicii  occurred  just  before  the  stimu- 
lation with  electricity,  which  suggests  that  the  miH'hanisms 
which  are  the  seat  of  the  changeR  which  eanse  the  periodicity, 
had  tiuie,  while  tlie  nerves  and  muscles  were  working  under 
the  influence  of  the  electrical  irritations,  to  pailly  recover 
from  their  fatigue.  That  the  recovery  was  incomplete,  was 
shown  in  the  rapidity  with  which  short  jiedods  made  their 
a]>)><'jfcrHnce. 

During  this  experiment  the  snbjtKTt  had  thp  curiosity  to  try 
the  efiect  of  continuous  voluntary  contractions  of  the  muscles. 
He  avoideil  looking  at.  the  curve  lest  he  shonid  be  iuflnenoed 
by  it.  He  raised  the  weight  as  high  as  possible  aud  did  bis 
beet  to  keep  it  at  tiiat  height.  He  was  conscious  of  the  loss 
and  gain  of  power,  but  was  not  aware,  until  afterwards,  that 
his  finger  had  written  a  curve  which  oorresponded  to  a 
Kilhouette  of  tlie  ret-ords  of  the  intervals  of  loss  and  periods  of 
gain  of  power  which  were  recorded  when  the  muscles  were 
contracted  every  two  seconds. 

The  effect  of  electrical  stimulation  of  the  muscles  was  tried 
a  tiiird  time,  aud  it  was  found  that  the  muscles  contracted 
higher  than  at  the  t>eginuiQg  of  the  experiment-,  (see  c  on 
Fig.  Vn,  Plat<?  I.)  The  writer  lays  but  little  stress  on  the 
dificreii(*e  in  the  height  of  the  contractions  obtaineil  with  the 
electric  current  in  the  three  observations  of  this  experiment, 
bet'ttuse  it  is  probable  that  they  were  caused  by  slight 
rbanges  iu  the  position  of  the  electrode  on  the  arm.  The 
important  fact  demonstrated  by  this  experiment  is  the  absence 
of  periods  from  the  curves  obtained  by  stimulating  the  nerves 
by  electricity,  and,  that  too,  at  a  time  when  the  periodic 
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variations    during    the    volnntary    contractioDs    were  vi 
marked. 

By  chanoo,  the  third  time  that  the  voluntary  contnu'tioos 
were  b^un  coincide*!  with  the  part  of  the  period  when  a  vigor- 
ous contraction  was  possible  and  one  hif;h  contraction  wtm 
recorded.  TmmeiliHt'ely  after,  however,  the  i^nne  which  pVD- 
dtioee  the  intervals  asserted  itself,  and  the  oontractioiis  b»^j 
came  smaller.  The  record  looks  as  If  part  of  a  period  had 
been  cut  off ;  (see  the  first  contraction  following  series  marked 
c  in  Fig.  VII,  Plate  I.)  This  chance  obBervation.  which 
repeated  in  another  part  of  the  experiment  not  given  in  the 
plate,  is  very  important,  because  it  shows,  both  by  its  shapo 
and  the  time  of  its  occurrence,  that  the  changes  which  e^oam 
the  i>erioda  continue  after  the  volnntary  action  has  oeaaed. 

Although  the  foregoing  experiments  suffice  to  show  thmt 
the  periodic  variations  wero  of  central  rather  tlian  peripheral 
origin,  I  sought  a  method  of  ex]>erimeutation  which  would 
enable  me  to  form  a  clearer  idea  of  the  relative  influenoe 
exerted  on  the  height  of  the  contractions  by  the  fatigue  of  the 
moHclos  and  the  changes  occurring  in  the  central  nervouB 
system.  At  the  suggestion  of  Profcissor  Mosso  the  following 
form  of  experiment  was  adopted.  The  flexor  muscles  of  the 
second  finger,  weighted  with  one  kilogramme,  were  stimulat- 
ed every  two  seconds.  Two  diflercnt  forms  of  stimuli  were 
employed,  electriial  and  voluntary'  stimuli,  and  they  were 
applied  alternately.  During  the  electrical  irritation,  the 
nerves  and  muscles  were  stimulated  by  a  tt^tanizing  indnr- 
tion  current,  one  of  the  electrodes  being  placed  over  the 
Btemnm,  the  other  over  the  muscle.  Fig.  VTIf  gives  tlie 
results  of  a  part  of  this  experiment,  and  looks  as  if  the  records 
of  the  responHe  of  the  nerves  and  muscles  to  electrical  stimuli 
and  to  voluntary  impulses  had  been  superimposed. 
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Thfi  reoordH  of  th^  voluntary  rantractionH  differ  entirely 
from  those  written  by  the  contractions  prodnceil  by  the  elec- 
trical Htimulation  of  the  nerve.  The  voluntary  contractions 
ilo  not  begin  to  dtHTeaae  in  8ize  sm  80on,  and  when  they  com- 
mence they  lesson  much  more  rapidly.  Tbei-e  is  a  moment 
when  the  response  to  the  tvo  forms  of  irritation  is  about  the 
same,  bnt  the  voluntary  contnwtions  soon  Ite^in  to  inureaee 
In  height,  and  from  thiH  time  on,  the  ahape  of  the  two  i-ecords 
is  a8  difierent  as  possible.  The  condition  of  peripheral 
organs,  a.s  shown  by  the  i-osponso  of  the  nerves  and  muscles 
to  electricity,  varieH  but  slightly  and  irreguUrly,  while  that  of 
the  central  nervous  mechanisms,  as  shown  by  the  extent  of 
the  voluntary  coutraetions.  undei-goes  marked  and  rhyth- 
mical altiirations.  The  differcnw  in  the  relative  height  of  the 
two  carves  is  due  in  part,  to  (lifiercnces  in  strength  and  offeo- 
liveness  of  the  two  forms  of  irritation. 

These  and  other  similar  experiments  convinced  mo  tliat  the 
changes  producing  the  periodicity,  do  not  occur  In  the  nerves, 
the  nerve  ends,  or  the  muscles,  and  that  they  take  place  in 
the  central  nervous  system. 
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Whlofa  of  the  («ntral   mephaniftnu  Ik  the  seat  oi  tin 
ebangeal     Tbo  vill  power  seemed  to  the  Htihici-t   to  1m*  nn- 
ftbatod,  tuitl  i^xiM^rimc-ntH  hhowtnl  thnt  he  wan  thimble  of  con- 
tracting otht^r  mafK'Uw  vigorously  at  the  moment  that  he 
uniihU*  (o  lift  Ihi'  weight   with  the  finjn;r.     Th<?  result  of  one 
of  tiiHHe  expprimnnte  is  to  Ite  seen   in  Fig.  IX,  Plate  I.     The 
lottery  marks  the  beginning  of  the  rolnntary  contractlona  of 
the  flfson*  of  th(>  linjfpr.  and  f  Iht?  iM'^iimint;  of  the  voliint4U7 
eontrw-'tion  of  tJie  extensors  of  the  thumb.     In  this  experi- 
ment two  cords  were  attocfaod  to  the  rceording  apparatas ; 
one  was  fastened  to  the  second  (inser,  the  otlier  tothethi 
The  seromi  finger  was  then  <'ontraeted  voluntarily  at  intcrvatej 
ot  two  seconds,  each  time  raising  a  weight  of  2800  gnunra«aj 
as  high  as  possible.     Aft<?r  a  few  minutes  the  periods 
well  ileveloped.      In  on^  of  the  intervals,  when  the  power  to^ 
move  the  second  finger  waB  lost,  the  subject  ceasetl  to  try  to 
move  the  finger  and   raiw<Hl  the  weight  by   volnntaiily  con- 
tnoting  the  extensors  of  the  thumb.    These  muscles  respond- 
ed well,  and  they  were  used  until  fatigue  set  in,  and  they  in 
tlieir  turn  demonstrat^Hl  the  periods.     Then,  at   a  momenta 
when  the  ability  lo  extend  the  tliumb  was  lost,  the  work  waai 
taken  up  by  the  flexors  of  the  finger  and  Uiey   were  found  tO' 
be  capable  of  raising  the  weight   nearly  as  high  as  at  thn^ 
beginning  of  the  experiment. 

The  factM  just  stated  prove  that  the  loss  and   recovery 
the  ability  to  voluntarily  contract  the  muscles  is  not  dopen- 
deut  on  cJtauges  in  the  strength  of  the  will,  but  on  alt^ratiooo-^ 
which  take  plMv  In  some   of  the  mecJianisms  between 
areas  ol  tiie  brain  originaliug  the  will   impulse  and   the  cea~! 
tritogal  nerves.     It  also  shows  that  the  seat  of  the  changenj 
which  produce  the  periods  is  different  for  each  of  the  muBctesyi 
and  that  the  change  occurs  in  the  central   mechanisms  which 
eoncrol  the  different  moscles,  independently.' 

Thn  BBCoeeslTe  periods,  tliough  sometimes  occurring  witli 
great   regnlarity,  more  treqnentiy  show  many  variationSr 


*  Lwk  Aafrt  I  Bade  a  tr^  experimoUs  on  this  subject  in  Uie 
laglMl  Labantarr  «<  I^piik  with  Dr.  Max  von  Prey.    Tbeae  <  _ 
■■Ma  Ad^bJ  tUu  more  oearly  that  tbe  will  p<:>wer  \t  tmabated  al  i 
oooKracCions  are  roarkedlj  dM-rr^Md.    The  rranlti 
I  will  be  reported  in  full  hereafter. 
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whk'ii  pravent  ns  from  aUrihuting  Uiein  Koliily  to  a  rhyth- 
mical notion  pwiiliar  to  tbecfentral  niwbanisniB.  8ee  Htatement 
at  bottom  of  page  20.  lu  another  experiment  the  lengths  of 
thiit*M^n  HUcreBKive  pt^rioils  w*in%  in  swondH,  viz.,  24,  28,  24, 
3e,  26,  21il,  40,  32.  24,  30,  18,  24,  32. 

In  still  another  experiment  in  which  the  must'leit  »er« 
voluntarily  contracted  every  lonr  Kwonds,  against  a  weight 
of  2800  pramraes,  the  following  resnlt*;  were  obtained.  The 
first  period  appeared  iu  alioul  fourteen  minuten,  and  during 
liie  next  forty-five  minutes,  forty-seven  periods  were  record- 
ed. The  number  of  contractions  forming  a  period  and  the 
nnmlier  of  contractions  which  failed  to  raise  the  weight,  dur- 
ing tlie  intervals  of  decreased  power,  gradually  increased. 
These  changes  caused  by  the  fatigue  of  the  central  mechan- 
isras  displaywl,  however,  many  irregularities.  There  were 
many  moments  when  it  seemod  as  if  the  jkeriodic  changes  had 
ceased.  Tims  the  2<Jth  and  46th  pc^riods  contained  respec 
lively  48  and  'Xi  contnu'tions,  instead  of  six  or  seven,  the  num- 
ber found  in  many  of  the  other  periods.  The  following  table 
willgiveagnod  idea  of  tlinet^fwntricities  of  the  phenomenon.  II; 
states  the  namber  of  contractions  which  occurred  in  each 
period,  and  tlio  number  of  unsuccessful  contractions  during 
eaeb  interval.  A  contraction  whidi  failed  to  raise  the  weight 
half  a  millimetre  was  considered  an  unsuccessful  contraction. 
As  a  matter  of  fact  the  muscle  always  contracted  fiomvwhat. 
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TABLE  ni. 


Number  of  ooatno- 
tkxH  Id  a  pertod. 


Number  of  osauc- 
BBMful  oonteactlotui 
In  Um  following  In- 
terral. 


ao6 

12 
13 
13 
20 
18 
16 
11 
16 
19 

7 
11 
12 
Ifi 

4 
13 
11 
11 
12 

9 

6 
12 

? 

7 


Nnmber  at  oonttmo- 
tion*  in  a  parted. 


Nmnbar    of 

OMtfttl 

In  Uw  f  oBowiM 


1 

7 
1 
6 

17 

48 
7 
2 
6 

12 
6 
6 
1 
6 
7 
8 
7 
6 
6 
7 
6 
7 

33 
7 


Summary  of  Results  arid  Conclusions. 

I  foond  that  if  I  Toluntarily  contracted  a  mascle  freqnentty, 
and  each  time  raised  a  weight  with  my  utmost  force,  the 
mechanisms  involved  in  the  action  gradually  wearied,  the 
contractions  weakened  and  after  a  time  scarcely  stirred  the 
weight.  If,  however,  I  continaed,  regardless  of  the  resnlt, 
to  strive  with  the  whole  power  of  my  will  to  frequently  oon* 
tract  the  mascle,  sooner  or  later  my  force  be^:an  to  retain. 
The  recovery,  for  a  short  time,  might  be  almost  complete. 
Boon,  however,  the  power  b^an  to  be  lost  for  a  second  time 
and  thronghoat  the  rest  of  the  experiment  intervals  of  almMt 
entire  loss  of  power  to  voluntarily  contract  the  muscle  were 
seen  to  alternate  with  periods  of  nearly  complete  recoveiy. 

Not  only  are  the  variations  in  the  strength  of  the  oontrao- 
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tion  of  th^  iiuiHcle  wholly  ont  of  the  control  of  the  Bubject, 
bnt  be  docs  not  even  know,  when  be  wills  a  contraHion, 
whfitber  tht'  musclf*  will  renpond  vigorounly  or  not. 

The  phenomenon  wa^  observed  in  the  ca«e  of  the  extensors 
iut  well  as  the  flexora  ;  on  the  muscles  of  both  amiB ;  with 
weights  of  1,  2,  3  and  4  kilogramiiM'H  j  and  when  the 
muscles  were  contracted  at  intervals  of  1,  2  and  4  seconds. 

The  alternate  Iohh  and  nTovcry  of  power  which  hat)  l>e<'n 
descrilMKl  is  evidently  tJie  result  of  fati^e,  because  it  is  well 
marked  only  after  the  work  has  been  continued  for  a  consid- 
e.rabk  time,  and  it  appears  more  quickly  when  the  oontrw- 
tions  are  frequent,  aud  the  weight  is  large. 

That  the  periodic  loss  and  recovery  of  voluntary  control 
over  the  musfle  in  not  due  to  nutiitivp  chanpeR  in  the  mnsele 
itself,  is  shown  by  the  fact  that  massage,  though  strengthen- 
ing the  mascle,  does  not  do  away  with  the  periodicity.  More- 
over, they  do  not  seem  to  be  dependent  on  varialiwis  in  the 
irritability  of  the  nerves,  the  nerve  ends,  or  the  muscle,  be- 
caaae  at  a  moment  when  a  voluntary  contraction  is  almost 
impossible,  the  muscle  responds  well  either  to  direct  electri- 
cai  t^limulation,  or  to  ulectrical  stimulation  of  its  nerve. 
Moreover,  periodic  variations  of  the  force  of  the  eontrat^tions 
are  never  seen  in  experiments  in  which  the  muscle  or  its 
nerve  are  frequently  stimulated  with  elwtricity.  Further, 
if  a  mnsoJe  be  voluntarily  contracted  vigorously  and  frequent- 
ly, until  the  ix-riodic  loss  and  recovery  of  force  has  become 
well  marked,  and  then  the  voluntary  contrat^tions  be  replaced 
for  a  minute  or  two  by  contractions  called  ont  by  eleotrical 
stimulation  of  the  nerve,  the  periods  inimwliateiy  cease, 
although  they  return  again  as  soon  as  voluntarj-  contractions 
are  resumed.  Finally,  it  is  worthy  of  note,  that,  in  such  an 
experiment,  the  periods  are  somewhat  less  frecjuent  when  the 
Tolantary  contractions  are  6rst  resumed  than  tbey  were  Just 
before  the  electricity  was  applied.  In  other  words,  that, 
while  tiin  nerve  and  muscle  wer<*  working  in  r**»ponse  to  the 
electric  stimuli,  the  meciianism  which  was  the  seat  of  tht^ 
changes  causing  the  periodic  variations  of  force  had  time  to 
partially  recover  from  its  fatigue. 

It  accms  tdmost  certain,  therefore,  that  the  periodic  losa 
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jind  rfMMVcry  ot  powor  to  make  vi^rouH  voluntary  mtiflciilar 
contrncHons.  wliich  was  Heen  in  liie  experiments  that  have 
been  de^K-rilHMl.  waa  due  to  cbaDjiroH  which  oc^nirred  uot  la 
the  pertplieral  nH-i-haniHms,  hnt  iu  Uie  cfiiirnl  nervons  Hy»* 
tern.  The  periods  do  not,  however,  seom  to  Ik?  dne  to  varia- 
tioDK  in  the  strength  of  the  will  [wwer,  bei-aaw  tit  a  moniimt 
whtm  it  IR  inipo8i<'ihle  to  make  a  strong  vohiiitary  cxtnlraetion 
of  one  muscle,  other  muscles  can  1)0  contractod  with  the 
OKnal  vigor.  The  alteraticinu  whit-h  eauHi?  the  iwriwlieity 
must  therefore  be  considered  wa  located  in  some  of  the  rentral 
nen'ous  mechanismB,  which  lie  l«*lwe«>n  the  areas  of  the 
brain  which  oii^natc  the  will  impnlse,  and  the  centrifngal 
nerree. 

The  experiments  threw  hnt  littJe  light  on  the  nature  of 
these  changes.  As  has  l»cen  said  they  are  the  rt^Hnlt  of 
fatigue,  and  they  do  not  d-ane  to  o<^ur  a^  soon  as  the  volun- 
tary eontra*:tionH  eease,  hut  their  intlwnce  may  lie  recognized 
for  some  minnteK,  at  lea6.t,  aftei-  the  work  has  t^een  stopped. 
The  fact  that  the  extensor  of  the  thumb  worked  well  when 
the  flexors  of  the  fiBger  refuswl  to  obey  the  will,  and  vice 
verHn,  shows  that  fJie  changes  occurred  independently  in 
the  mechanisms  controlling  ea«-h  of  these  muscles.  Tbough 
the  i>eriods  were  often  almost  rhythmical,  they  displayetl  ao 
many  variations  that  one  cannot  attribute  them  »K>lely  to  a 
fonctional  rhythm  pe<^aliar  to  these  mechanisms.  Indeed^  it 
is  probable  that  they  were  the  residt  of  a  number  of  confliot- 
ing  influences. 

In  addition  to  the  marked  pttriodic  variations  which  have 
been  discussed,  there  were  observed  even  at  the  bt^ginning  of 
the  experiment,  when  none  of  the  mechanisms  were  fatigtied, 
slight  variations  in  the  strength  of  the  contractions.  These 
were  irregularly  distributed,  and  were  proliably  due,  in  part, 
to  the  inability  of  the  subject  to  give  his  whole  attention  to 
tlie  work  and  to  always  make  the  strongest  possible  volun- 
tary effort.  On  the  other  hand,  it  may  be  remarked  that 
most  processes  which  depend  on  the  activity  of  the  central 
nervons  system  are  snbjfM^t  to  similar  variations,  and  that 
Buch  irregularities  may  well  be  considereil  as  characteristio 
of  the  action  of  the  higher  nervous  mechanisms. 
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Thi*  resolte  here  given  were  obtAitutd  From  exjM>riments 
which  woif  mado  on  the  writer  at  twcnty-flve  "Afferent  times. 
In  the  few  exiHTiiiifUtH  whidt  were  made  ai>un  others,  tho 
perioilidty  was  found  well  dnvelopnd  in  the  cane  of  Irwo 
strong  and  he»ltby  youn^r  men,  but  fniled  to  appear  with 
definilx-nesM  in  the  caHe  of  six  otherH.  Tln^re  <;iin  lx>  but. 
liltJe  doubt  that  the  phenomenon  iR  nornuil.  Its  abfientie  in 
8ix  out  of  the  nine  men  examined,  may  be  explained,  in  pari, 
by  Ihe  difBi'ultiex  of  tin*  expi^rimeut,  but  was  probably  riiief- 
ly  the  result  of  the  functionally  diflerent  nervons  syetieniB  of 
the  men  examined. 


Other  aimifar  Phenomena, 

That  fati^oie  should  canae  the  Htivngth  of  voluntary  muscu- 
lar 4!ontractlonA  to  vary  pcrlodirally  ib  Ichn  surprising  when 
one  rwallH  that  fatigiit^  c-auHeH  a  iieriodicity  of  many  proces- 
ses which  depend  on  the  action  of  the  central  nervous  system. 
If  one  listens  to  the  tii-king  of  a  distant  watch,  the  sound 
is  heard  with  periodically  varj'iiig  distinctncKN.  If  one  looks 
louf  at  a  white  sky,  darkness  swec^ps  from  time  to  time  over 
the  field  ofvision.  The  inl/msilyof  ^*  afterima^-s"  issuhjef^ 
to  rhythmical  variation.  If  one  seeks  to  count  the  wave«  ia 
a  cnrve  which  rocoi-d  the  vibrations  of  a  tuning  fork,  he  finds 
that,  as  he  wearicA,  his  ability  to  continue  the  counting 
vani>>s  more  or  less  periodically.  Much  the  same  tiling  is 
txne  of  such  mental  processes  as  adding  a  long  nolumn  of 
figures,  or  the  following  of  a  long  continued  exact  line  of 
thought.  There  are  intervals  when  the  mind  refuses  to 
work,  and  these  are  soon  followed  by  periods  of  almost 
nnnsunl  clearness. 

Undoubtiilly  tliew^  phenomena  would  impress  us  more  if 
ve  did  not  unconsciously  yield  to  fatigue,  and  did  not  fre- 
qnently  re*it  oareelves.  Even  slight  intervals  of  rest  are 
sufBcjent  to  pi-eveut  the  amount  of  fatigue  which  is  necessary 
t«  reveal  the  phenomenon  in  marked  degree. 

In  experiments  made  by  the  writer  in  I^ripzig,  '  1884,  he 
found  that  if  a  constant  temperatnre,  high  enough  to  ranse 

'  IMe  rfltnnllche  and  »ltllclie  Aafoalnuidcrfolge  reflectarlsch  contra- 
htrwr  Ma«kelPD.    Dti  Bols-Rcytnoud'i  Arvhiv.    IS86. 
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reflex  movements,  bat  not  ho  high  as  to  rapidly  destroy  the 
tJUBncs,  wcTv  i-oatinually  a|)plK'<i  tu  the  nkin  nf  (iie  leg  of  a 
decapitatcMl  frog,  tlip  result  inp  rctlex  action  wa*  not  »  oontjn* 
aouB  tetanus,  bat  a  series  of  tetani,  vbic-h  followed  onu 
anolhf^r  with  considerable  regularily.  In  the  int4>rv&l8  be- 
twM>n  thf  tetAni,  the  iimHcle.'i  cotirely  relaxed,  and  the 
wiooceding  tetani  were  of  nearly  the  same  height.  Thin 
|dienomeuon  seemed  to  be  de|M>ndriit  npon  almoRl  rhythmical 
ebaogeR  occurring  wiUiin  the  Hpinal  fonl,  and  <-io»*ely  resem- 
bles the  results  obtained  in  the  experiments  described  in  this 
paper. 

Still  another  process,  which  naturally  siiggestA  itself  as 
perhaps  of  similar  nature  to  that  under  diwuKHion,  is  thu 
"  Chene-Stokes  respiration.'^ 

It  is  not  impossible  that  the  gaining  of  tiie  so-called 
"st^cond  wind/'  so  well  known  to  muners,  may  depend,  in 
part,  at  least,  upon  ronditions  similar  to  those  which  caused 
the  first  recovery  noticed  in  my  experiments :  further  tiie 
variation  in  the  amount  of  diOieulty  exi>enenctHl  in  niaiutain- 
injr  loiiK  eontinue«1  violent  nmscular  action,  in  probably 
caused  by  lunclional  changes,  the  same  as  those  whieJi  pro- 
diice<l  the  BuccetMling  perioUs  whidi  have  been  described. 

We  have  as  yet  but  few  and  for  tlic  most  part  unsatistee- 
tory  L«t^lH  of  the  (uucliunal  itctivily  uf  the  c«ntra]  nervoBA 
system.  Every  new  method  which  enables  us  to  approach 
this  difiicult  question  is,  therefore,  of  ^vat  importance. 
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Studies  kkom  thk  Laboratory  of  Experimental  Pby- 
ttholooy  of  the  univer81ty  ok  wlw»n81n. 


Bt  Josern  Jastrow,  Pn.  D. 


By  way  of  introdoction  to  the  first  appearance  in  print  of 
this  Laboratory  a  few  wordti  may  not  he  out  of  place.  The 
Laboratoo'  was  founded  in  connection  with  the  diair  of  Ex- 
}>enmcnial  ajid  Comparative  PsycholOKJ't  established  in  the 
fall  of  1S8S,  the  duller  of  whidi,  I  at  that  time  aesumed. 
The  object  of  the  Lal>oratory  is  primarily  to  give  opportunity 
of  demonstrating  the  ohief  point-s  in  a  course  in  psychology, 
and  of  allowing  students  to  test  for  themselves  the  siinplor 
resnits  of  the  methods  of  observation  and  4'xp*>riment,  and 
ser^ndly  to  provide  faciJitics  for  advanced  and  original  work. 
In  the  prognumue  of  an  American  college  the  former  end 
rouKt  Htand  ont  more  prominently  than  itwonld,  for  example, 
in  a  German  university.  The  original  work  in  turn  mnst  Iw 
more  diref;tly  nnder  the  guidance  and  control  of  the  ilirector 
of  the  Ijaborator}'  iind  the  themes  snitcnl  to  tlie  capaeitiiv  and 
available,  time  of  th<'  student.  Thesi',  as  well  as  the  netie^i- 
sarily  slow  growth  of  a  somewhat  novel  dfimrtm^nt,  form  the 
chief, —  but  I  liojje  and  believe  <'OiiHtant!y  dtK-reasiug  diDieiil- 
ticw  in  the  way  of  giving  the  turtnal  a  reasonable  approxima- 
tion to  the  ideal.  My  jwliey,  however,  is  not  to  bring  the 
rMearohes  conducted  in  the  Laboratory  under  any  one  gencraJ 
acheme,  bnt  allow  them  to  be  suggested  by  the  interest  of 
thf*  student,  by  the  facilities  of  the  Laboratory,  or  by  the 
fluctnatinnN  of  intei-est  in  the  jwycho logical  world. 

R4'pinling  the  present  contrituitioriM,  I  h:ive  only  to  say 
tiiat  they  will  give  evidence  of  some  of  tJie  limitations  under 
which  they  wen'  worktsl  out,  but  that  T  thought  it  wise  not  to 
delay  their  jiublication  in  anticipation  uf  future  n'sults,  but  to 
scud  them  forth  as  they  are,  to  excite  wlml^ver  iulcrettt  and 
encourage  whatever  resean-h  tJiey  nmy.  They  are  directed 
mostly  to  points  connected  with  the  problems  of  the  psycho- 
physic  law,  and  may,  perhaps,  eoutribute  a  little  toward 
bringing  a  much  desired  unity  of  wnception  into  that  vexed 
field. 

Under  the  appropriate  heading  are  mentioned  the  nameji  of 
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the  students  who  obtained  the  fxptrimfntftl  n«ult«  oither 
dinH-tly  with  me  or  upon  one  another  under  my  guidance. 
I  trust  to  bo  able  to  cootinuc  th««e  contiibuMonB  at  atnut 
yearly  intcrvaJs. 

On  thb  PsYoHOPinrHic  Bebiib. 
The  eonformity  of  the  ma^itndeH  of  the  stan*  to  the  series 
demon Htratf^l  by  the  psychophytsie  Ihw  «tiU  renuiins  one  ol  Uie 
most  Htritcing  applirationN  of  thiri  Ihw  hh  well  aH  an  important 
piwn*-  of  <!viden«:i' in  it**  favor.  Tlie  stars  we,re  arranpnl  in  mag- 
nitiiden  on  the  basifi  of  tiieir  nakoleye  apiH'arau<-e8,  and  at  a 
lime  when  any  objecXive  deU'nnination  of  their  tiri^fhtnefiA 
wan  ini|H)ssible.  It  is  natural  to  Hupj>OHe  tliat  the  astrono- 
hiul  in  mind  a  HOrt>  of  Herieu  in  whicih  the  av<;ru^  Htan* 
ejMth  magiiitntle  nhould  l>e  Heparal^Hl  by  e<(ual  diflereni'oa  of 
brightne.ss;  i.  e.,  by  W)uaJ  diflerences  of  Hensation.  When, 
DOW,  we  eome  to  eom[»ire  this  pnyehii-  t«erii*M  with  the  phyni- 
cal  rterie.s  formed  by  the  pholometrie  determinationri  of  the 
average  Htars  of  the  several  miif^itudes,  we  find  tlint  thiti  lat- 
ter IB  approximately  a  f^x)nietrtc  aeriee  with  an  averaf^*  ratio 
of  :2.5,  for  the  first  five  or  six  magnitudes.  To  the  arithmvt- 
ical  Heriofl  of  sonsations  separated  by  cqnal  sensory  diOer- 
icea  there  eorn'sponds  a  K<?ometric  series  of  stimuli  sejmratod 
a  const^uit  nitio ;  and  this  is  the  relation  most  closely 
answering  to  Pcchner's  foriiinlatiou  of  his  law.  It  is  the 
most  dii-ect  method  of  testing  wliether  the  sensations  inerease 
in  aritlimctic  ratio  as  the  stimuli  ineretise  in  geometric  ratio; 
i.  e.,  whether  the  sensation  increases  with  the  logarithm  of 
the  stimulus.  In  this  Journal,  Vol.  I,  pp.  112-127,  I  bare 
traced  in  detail  the  agreement  of  the  estimations  of  star  mag- 
nitudes with  the  phychophysic  law,  and  in  the  present  study 
my  aim  is  to  test  whether  tliis  method  can  he  appli^-d  to 
other  fields  of  sensation,  (for  this,  to  my  knowledge,  has  not 
yet  been  done),  and  with  what  resnlte. 

A. —  Vmiai  Extension. 
My  first  attempt  vra»  with  spa<:ial  relations  of  vision.  A 
verj-  large  numlw-r  of  thin  sticks  varying  arbitnirily  in  length 
from  a  few  millintetres  up  to  about  300  millimetrcB  were 
mixed  together  in  a  random  order ;  and  the  problem  of  the 
subject  wafi  to  arrange  those  sticks  according  to  length  in  a 
giTcn  number  of  classes  or,  to  keep  the  comparison,  of  mag* 
Lliit-ndcs.  For  this  purpose  I  ha<l  made  a  frame  with  nine 
luare  oixsnings,  each  one  foot  square,  and  with  a  bag  hnng 
lUiin  each  compartment.'  The  whole  was  conveniently  sup- 
)rted  so  that  a  i>er8on  conld  sit  with  the  sticks  next  to  him 

'The  apparatus  wiis  cODstrocted  from  a  grant  made  me  by  the  EUn- 
t>eth  Thompson  Scleoce  Pand.  wtilcti  I  ogun  grateful]}'  aoknonledge. 
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and  Bort  them  out  according  to  a  general  impreesion  of  siwj. 
But  one  sticJc  at  a  time  was  seen,  and  as  soon  as  it  was  tiirown 
into  Uie  Intg  it  was  lost  from  the  8nb]'«ct*s  riew.  At  first 
oub's  idcji  of  tlie  average  length  of  each  inagnitade  is  vaifue, 
Iteing  foiindv*d  only  un  tlie  lengths  uf  tiie  extreme  sticks  t^at 
bad  txten  Hliown  at  the  beginning  of  the  expi^riment  ;  but  as 
one  goes  on  his  idea  Hoon  iMH-omes  clear,  tJiotigh  jmKxling 
cases  of  sticks  just  on  the  Iwundary  l)etween  two  miignitudes 
will  always  or«rur.  When  several  hundred  sticks  had  been 
thua  asfioited  they  were  taken  out  and  measured  and  the 
average  length  of  the  sticks  in  each  bag  computed.  If  the 
psychophysic  law  holds  true  of  sensations  of  visual  exten- 
sion when  thus  tested,  then  these  averages  should  form  a 
geometric  series  with  a  constant  ratio,  just  as  do  the  photo- 
metxic  determinations  of  the  average  ator-magniludes.  My 
i-esolts  include  the  records  of  five  persons  sorting  tlie  sticks 
into  six  divisions,  and  of  five  sorting  thciu  into  nine.  Re 
garding  the  former,  one  observer  declared  himself  dissatisfied 
with  the  result  owing  to  the  changing  of  the  standards  during 
the  operation  bo  that  too  many  sticks  had  been  thrown  into 
the  ''longest'^  compartment.  On  examination  this  was  found 
tme  and  I  have  therefore  omittetl  his  result;  the  omission, 
however,  does  not  effect  the  average  result.  The  other  four 
n>-sntts  are ; 

Numlwr  of  aUcks, 

Average  length, 

Nunihcr  ol  sticks, 

Aveng«  length, 

Number  of  ptk'ks, 

Av(!raj[e  length, 

Number  ol  «tlckt«, 

Avera^  length, 
J.     I  Knmber  of  sticks, 
t  Average  length, 

The  last  lines  of  fignren  represent  tlie  aTerages  of  I,  Ij,  III 
and  IV.  The  following  is  a  similar  result  for  the  soiling  into 
nine  magnitudes  by  five  other  observers,  and  their  average: 

,    Xuinlwr.        no 
*•  Av.  length,    02.8 

I,    Xuraljcr,  57 

"•  Av.  length,      44.5 

,1,    Number,  96 

"*•  Av.  leugth,      40.8 

rv    Namber,  15 

'*■  A  v.  length,    33.C 

Nauber,  IV6 

Av.  length.  iS.2 
..I  Nuuibcr,  fiC 

*'^*  I  Av.  length,  44.9 


1. 


II. 


til. 
IV. 


79 
IK,.'. 

183 

89 
1>7.7 

70 
14S.g 

50 
IW.7 

88 

:i&i.l 

'25.1 

1.17 
C1.8 

1U.6 

S7 

m 
xjd.o 

26 

S78.« 

lA.O 

IOlt.1 

6tl 
U7.5 

69 
1144.2 

60 

37 
373.S 

aoo 

36.8 

7fl 
90.1 

1U.I 
143.3 

5:1 

aoo.7 

51 
^0.0 

60 
376.3 

1(M 
78.4 

91 

128.0 

DO 
181.8 

ft7 

a2tt.a 

60 
9GS.8 

V. 


70  43        61        43        30        40        37 

111.7  1311.5  104.6  187.8  316.6  333.6  3B3.S 

36  47        63        67        81        61        S3 

7S.&  83.0  107.4  130.3  104.9  313.8  331.8 

83  M        71        44        37        41        31 

80.0  131.0  190.0  l()0..-t  318.3  236.0  364.8 

39  t)7  80      110        78        00        11 

67.0  71.4  85.1  139.0     186.S  336.4  356.8 

83        03        06       68       66        37        18 

91.6  119.1  161.0  177.3  331.0  M0.4  366.3 

63        01        06        03       66        46       38 

84.3  108.7  184.9  106.1  301.3  331.4  U0.8 
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We  need  only  comparo  the  suooeMire  tUffcxvnoe*  of  Che 
ficveral  mapiitade^  vritb  their  successive  mtio»  to  obtain  an 
answer  to  our  problem.  Doing  this  for  the  average  re«uU  w« 
have: 

Avfnge  fllffkrence,      4«.B        4'J.6        03^        UA        AAA 
Av^nt^  nitio,  %4A        1.63        l.-ia        l.H        l.LV 

Ari^rsfre  dlQ-^rence,  iO.3     19.0    33.5    36.3    31.3    33.1     31).3     ]R.S 
Avi^nigc  riitlo,  1.4fi     1.29     1.^     1.24     1.33     1.31     1.15     1.W 

In  the  divlBioD  into  hix  roikgnitndefi  it  is  quite  clear  that  we 
have  to  deal  with  an  ariihmeticat  and  not  a  geometrical 
eerieSf  or  that  the  result  is  qnite  difierent  from  the  re«alt  with 
star-mai^ntudes.  In  tht^  diriHion  into  nine  ma^itiidi's  the 
(liflf^rent«  Iwtween  the  two  spriea  is  nutiirally  ronsiilenil»ly 
less,  and  so  a  ilerisive  result  the  more  iniprohatile.  The 
averages  an?  consiilfnibly  more  irrepiilar,'  and  the  process  \» 
in  every  way  morPiliHiimlt.  Hnt  if  we  re^f^aril  the  individoal 
records  as  well  aH  their  avenige,  we  End  that  the  balance  of 
evidence  tends  towards  making  this  also  a  cvarsely  approxi- 
mate arithmeti«»l  series.  If  the  series  tends  to  a  geometric 
one,  it  would  be  indicated  by  a  tendency  of  the  differences  to 
rise  with  tlie  magnitudes.  Judged  by  this,  test  Xuraliera  I, 
III  and  V,  in  the  last  table,  are  more  or  less  arithmulical  in 
their  tendencies;  Knniber  TI  is  very  irr^nihir,  but  can  hardly 
be  said  to  favor  the  geometric  series ;  while  Nuiid>cr  IV  does 
distinctly  lean  to  the  geometric.  By  a  fortunate  chanoe, 
Numl>er  IV  is  Che  only  subject  who  appears  in  Iwth  experi- 
ments being  the  Number  I  of  the  •*  six  division  "  Neries ;  and 
if  wo  refer  to  tJiat  record,  we  find  a  very  similar  tendency 
there,  though  in  the  average  it  is  entirely  overbalanced  by 
the  *'aritbmetical"  tendencies  of  the  other  three  observers. 
We  have  thus  indicate<i  that  whether  or  not  the  psychophyBic 
lav  is  obeyed  in  these  experiments  may  bo  an  individual 
matter.  As  a  further  test  of  this  relation,  I  asked  all  of  those 
who  sorted  the  sticks  into  six  magnitudes  (as  well  as  some 
of  the  others),  after  they  had  finished,  to  draw  six  lines  of 
the  lengths,  et|ual  to  the  average  sizes  of  the  magnitudes 

'  r  shall  not  (llDcium  the  n&cure  of  cliea«  irregularities  further  ttiao  to 
fmphastizc  tli«  iinportuDcc  of  the  niiin/j<-r  of  utii-kn  in  each  magDitude 
upon  the  aTerair<^  length;  thf>  Diitaber»  an>  lrr0fruUrlydl.4trihntet1,«od  It 
Is  very  notiuOMMlo  ttnii  ho  frffjiK-ntly  nht^n  the  □uinbcr  of  sticks  is  very 
touch  turgor,  or  very  much  iiiuallcr,  than  tfie  average  number,  the  aver- 
age Ungth  of  thciH-'  t^tick^  k\^o  dc\'isles  from  the  uduiiI  average.  Again, 
the  flrst  and  the  lant  raogaitudes  are  apt  to  be  irregular,  lierAave  all  very 
ptnall  sticks  1^0  into  tlie  one,  aiid  nt)  very  large  one?  into  the  other,  and 
the  Dnmber  of  Auch  Atlrks  preaeot  wUl  evhlently  aHect  the^w  averages. 
>Vbeo  a  larRC  nnmhvr  of  stiekm  \*  plHceit  lu  Uie  smallest  maKuiCude,  Ita 
average  will  he  hl)(h,  and  the  reverse  Ls  true  for  Che  highest  maj^ltude. 
A  almilar  ellVct  is  ooticeable  in  star-magoitudes,  for  whicb  see  my  paper 
a»  atrave  cited. 
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which  thoy  had  in  mind  whou  Borting  tiio  sticks.  These  eBti- 
mations  agree  as  well  as  could  be  cxpcctci  with  the  re»ulta  of 
meaeuremcntSr  both  In  the  average  (which  I  here  append) 

I^ngthH  of  llneA :       47.5        6S.6       li0.0      166.7      183.A      M4.7 

and  in  the  individual  records,  tilie  subject  with  the  distinct 
*'  geometric"  tendencies  aUo  revealing  thiti  trait  In  the  tines 
he  drew.  This  wouUl  indicate  a  raUier  more  deKnito  and 
oonscionH  representation  of  the  several  standard  mii^itiides 
than  I  (or  one  KboiU<l  have  anticipated. 

To  eipresH  the  degree  of  approach  of  the  average  resullA  in 
the  two  sets  of  experiments  to  an  arithmetical  series,  I  ap- 
pend these  averages,  together  with  the  ideal  series,  to  which 
they  most  closely  approximate : 


Real  Series, 
Idekl  Serleg, 


31  .Q 
32.1 


78.4 
S0.3 


ias.o 

128.5 


tSl.8 
176.7 


:n6.a 

324.0 


36S.6 
273.1 


Rul  Series,    44.9  6&.2  84.2  106.7    134.9  16(!.l    301.3  331.4  360..1 
Ideal  Series,  35.4  62.3  S«.2  116.1    143.0  ltlO.9   1»6  B  323.7  2S0.6 

We  can  further  express  the  average  deviation  of  the  atttnal 
from  tlie  ideal  series  as  a  percentage  of  the  average  lengths, 
and  will  find  this  to  be  1.6%  for  the  first  set,  and  3.8%  for 
the  second.  These  figures  may  be  i-og^rdcd  as  measuring  the 
approximation  of  the  result  to  an  arithmetical  series. 

B. — Tactual' Motor  Extension. 

With  the  MsUtaDce  of  Lucibm  Mason  Ujutm  sod  Jaubs 
Bkkher  Kehr. 

The  above  mentioneil  exx>er)mHntM  were  made  at  Uie 
PsychophyHiital  Fjalwrutory  of  Johns  HofikiuH  TIniv**rsity,  in 
the  spring  of  18SK.  In  oinlc^r  to  extend  the  application  of  the 
method,  and  to  investigate  whether  the  result  would  lie  the 
same  with  a  lesH  atrcnrate  Hense,  I  decided  to  continue  the 
study  at  my  present  lal>onitory  by  performing  the  same 
openition  of  sorting  the  sticks  into  six  magnitudes,  but  with 
the  ilifferenre  that  the  sticks  were  not  seen  by  the  subjects 
The  bitt^^r  simply  feff  their  lengths  by  moving  his  forefinger 
alon^  them  and  announcing  the  compartments  in  whieh  he 
wiHhH<i  thnni  plare<l.  Each  was  tJien  thrown  into  the  img  by  an 
aRHistaut,  who  also  gave  the  subject  the  next  stick  lie  was  to 
feel.  Tlie  process  Ih  thns  the  same,  Hxr«]it  that,  this  form  of 
tairtnal- motor  sensation  takes  the  place  of  visual  siMisntion. 
The  test  was  made  with  four  subjects.  The  range  of  stIckH  in 
length  was  a  littl**  narrower  than  wilh  viMiial  jiidgriitmt«t  (the 
longest  stick  Ix-ing  almnt  2fi  mm.  shorter  Ihau  the  longest 
Btick  with  viHual  jiul^rmr'nts),  and  tlie  numt>ei  of  sticks  also 
smaller — about  BtiO  against  500.     The  number  of  slicks  and 
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69 
71.3 

79 
lia.8 

SO 
156.3 

SO 

ia».B 

fiS 

81 
76.1 

118.6 

68 
170.6 

48 
90S.4 

S7 

ma 

04 
67  J> 

100.6 

66 

190.6 

64 

as8.fl 

36 
63.2 

M 
8S.9 

67 
1173 

AS 
103.6 

97 

6».r> 

6» 
104.5 

60 

148.7 

60 
187.4 

se 

ttS3 

their  average  t«ngth  for  each  olmcrver^  and  their  average  is 
aa  follows : — 

*    N  amber,  60 

,,    NumlMsr,  07 

Arengo  leoitUi,  57.0 

jwj   Namber,  fifi 

"*'  ATenge  length,  35.1 

«.   Nnmber,  00 

'       Avenge  Icngtlh   37.1 

4     /Number,  60 

***\  Average  length,  88.1 

Th<*  uli'iU  Kerina,  to  whii-h  the  avenicp  of  tht' four  rewiUtA 
approxiiiia(<^H,  in  40.5fi,  70.45,  110.36,  150.25,  190.15,  230.06, 
the  avera^p  ilf-vialiou  of  the  two  scries  expreswHl  aa  a  per- 
centage of  iht!  average  lenglli  t>eing  2.6%.  With  n^gard  to 
the  individual  re<-4)rtlK  uothiuji;  re(|uinw  KpiMnal  mention,  ex- 
<«pt  the  tact  thai  Number  IV  hIiowb  a  tendeney  to  follow  the 
geometric  series,  e8[>©cially  so  jf  we  take  iut«  lu'f'ount  the 
error  in  the  a^erap;  lengtli  of  the  lowest  magnitude  due  to  it« 
t>eing  the  lawcst.  In  brief,  the  n^sult  is  in  every  r<'S|HM*t  es- 
sentially similar  to  that  witli  visual  maficnitndes,  and  all  that 
has  been  said  of  the  latter  applies  with  equid  foree  to  the 
former. 

The  nature  of  the  I'csult  being  thus  clear,  T  will  at  the  preai- 
ent  time  ofier  nothing  more  than  a  few  thoughttt  in  exjilanation 
of  the  holding  good  of  the  law  with  star  uiagnitude»  and  it«i 
failure  with  extension  magnitudes.  The  two  queries  that 
these  result*!  suggest  are:  With  regard  to  what  class  of  sen- 
sations can  the  psyehophysic  law  Im*  exp4M:-t4'<l  to  hold  good  f 
And  may  the  agreement  with  the  law  depend  ui»on  the 
method  by  which  it  is  tested!  ItesiK-eting  the  former  it  seema 
to  me  that  the  law  includes  sneh  sensations  an  areappreciat^id 
en  mattsey  and  with  not  too  distinct  a  consciousness  of  their 
intensity;  when  the  sensation  is  a  sort  of  impressionist  re- 
ception of  the  gross  sensation  without  dividing  it  up  hito 
units,  or  conceiving  it  as  so  composed,  we  may  expect  the  lav 
to  hold  good.  This  would  be  the  case  with  the  rough  estima- 
tions of  star  brightnesses.  On  the  other  hand,  when  the  im- 
pression is  consciously  received  and  definite  in  extent,  as  with 
spacial  relations,  the  correspondence  of  the  arithmetical  with 
a  geometrical  series  can  not  tx^  expected,  for  if  I  am  asked  u> 
draw  a  series  of  e<iaaUy  different  lines,  or  if  I  am  aakcd  to 
sort  sticks  into  groups,  I  have  in  mind  the  division  of  the 
range  into  equal  groups,  and  I  cannot  help  asking  myself 
whether  these  groups  are  to  be  equally  different  abAolutely  or 
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rvhtiveli/.  The  former  seems  to  be  the  simpler  and  more 
natm-al  conc«ption,  jind  it  is  accordingly  adopted,  whenever 
the  problem  becomes  a  conBcions  one;  tJiat  this  in  what  the 
subject  has  in  mind,  iK  clear  from  the  linen  he  draws  as  the 
equivalents  of  his  average  magnitudes.  Again,  the  individual 
who  follows  the  geometric  series  would  be  one  who  did  not 
oonscionaly  state  the  problem  to  himself,  but  went  on  a  gen- 
eral impreHKionist  view  of  the  matter.  At  present  this  is 
oflered  merely  as  a  suggestion  that  brings  harmony  into  the 
results  and  emphai^ises  thn  inifxirtaut  part  playwl  by  con- 
sciousness in  the  estimation  of  sensations.  With  regard  to 
the  second  qnc»tion  T  desire  only  to  bring  it  into  n^lation  with 
the  first,  by  catling  attention  to  the  fact  that  the  psytihophysic 
law  seems  to  hold  good  of  this  class  of  extensive  sensations 
when  testeft  by  other  methods,  and  that  therefore  possibly  a 
difference  in  Uie  mental  attitude  of  the  sabject  may  decide 
whether  the  sensation  will  be  perceived  under  the  psycJio- 
physic  law  or  not.  Apart  from  the  interest  in  the  experi- 
ments sun  an  exlenHion  of  a  psychophysic  method  to  new  fleldn. 
these  are  the  points  of  view  from  which  I  trust  the  present 
reaearch  may  be  of  intoreet. 

The  Fekobption  of  Space  by  Dibpauate  Benbb». 
with  the  uftlBtance  of  FasoEBiCK  Whitton. 

In  a  paper  under  this  title,  published  in  Mind,  XI.,  No.  -U. 
I  oficred  the  following  as  a  provisional,  but  perhaps  conveni- 
ent, classification  of  the  avenues  by  which  we  could  gain 
knowledge  of  spaciai  relations: — 

"I.  By  the  stimulation  of  a  definite  portion  of  a  seositivc 
surface: 

(1)  Of  the  retina  (where  the  distance  of  the  stimulating 
object  most  be  inferred.) 

(2)  Of  the  skin. 

(a)  By  the  application  of  a  pair  of  points,  leaving 

the  intermediate  skin  unstimulated,  or 
(<i)  Stimulating  it  by  the  application  of  a  straight 

edge. 
(6)  By  the  motion  of  a  point  along  the  skin  (see 
Mind,  40,  pp.  f)57.) 

[(a)  and  (h)  may  be  contrasted  ae  simnltaneoas 
and  successive.] 
"11.  By  the  perct^ption  of  distance  between  two  movable 
part«  of  the  l>ody,  e.  <7.,  tratweim  thumb  and  forefinger. 
"  III.   By  the  free  motion  of  a  limb,  e.  g.,  the  arm." 
I  then  proceeiliMl  to  investignto  in  detail  the  spiice  relations 
furnished   by  a  variety  of  I  (1),  uf  II  and  of  III,  deducing  a 
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series  of  relations  in  part  to  be  referred  to  in  the  pi 
study,  but  for  a  full  aocount  of  whieh  the  reader  nmst  Iwra^ 
recourse  to  thf*  original  memoir.    In  the  present  study  a  form 
of  I  (2)  (a)  wa»  interpreted  by  drswlog  lines  with  the  aid  of 
the  eye,  in  which  process  the  eye  Is  naturally  the  j^uldio^ 
sense. 

The  method  of  work  was  as  follows :  Two  spots  were 
marked  upon  the  volar  snrfaee  of  the  forearm  of  each  arm, 
one  near  the  elbow,  the  oUier  ne-ar  the  wrist.  One  of  a  pair 
of  poiuU*  was  applie<i  eilher  to  the  lower  (near  the  wrist),  or 
the  upimr  (near  the  elbow)  of  these  points,  and  the  other  at 
various  Hrbitrarily  w^lfH-ted  dislanr^s  from  the  former.  It 
goes  without  saying  that  tliw  subjnrt  was  prevented  from  B*©- 
ing  the  pair  of  points  applied  to  the  arm  by  the  interpoettfOB 
of  a  screen.  Ten  observations  were  made  in  a  set,  keephig 
one  of  the  points  constant  throughout.  The  subject  appre 
ciated  the  distance  Itetwetin  the  (Mjints,  and  drew  with  a  peadl 
a  line,  the  length  of  whieh  seenit^d  to  his  tactual  sensation, 
(not  to  his  judgment  or  actual  knowledge  of  the  relation,) 
equal  to  it. 

Even  this  was  a  difficult  task,  owing  to  the  coarsH  sensibil- 
ity of  the  forearm,  aud  the  estimations  were  made  with  little 
confidence  and  mu(^  hesitation  and  fluctuation.  Owing  to 
this,  it  was  allowed  to  have  the  points  applied  (for  a  momeot 
only)  aa  often  as  the  subject  i-ctiuired,  and  he  could  currvict 
and  rticorrect  the  lines  drawn,  until  he  felt  satisfled  with  the 
result.  Again,  the  ami  fatigues  very  easily,  especially  at  and 
near  the  point  under  ronHt;uit  stimulation,  thia  being  mainly 
due  to  the  rather  strong  impret*hion  of  the  points  necessary  to 
give  a  distinct  Kcnsation.  The  apparatus  employed  was  the 
sesthesio meter  I  described  and  figured  in  the  proceedings  of 
the  American  Association  for  the  Advancement  of  Bcf^kce, 
1887,  and  also  partly  in  this  Journal,  Vol.  I,  p.  562.*  I 
again  take  the  opportunity  of  gratefully  acknowledging  Uie 
grant  made  me  by  the  "ElizalnitJi  Thomi>sou  Science  Fund|*' 
by  aid  of  which  this  appaiatus  was  coustrurtcd. 

The  smalletit  lengths  applied  were  det*?rmiucd  by  the  small- 
est distance  between  the  two  i>oiuts  atiU  felt  as  two  ;  the  larg- 
est by  the  dimensions  of  the  forearm.  Four  cases  were  dia- 
tinguished,  according  aa  (1)  the  right  or  (2)  the  left  arm  was 

'  The  only  ohiingp  made  w&a  tn  setting  the  bar  beartnE  Che  polntl 
Upon  adjuBtttble  brBckutn  projectlDg  «l  right  aagleB  from  uie  upMghta, 
to  euabfe  the  arm  to  rent  more  coDTenlently  beneath  It.  T  will  not  d»> 
•Oribe  the  apparatus  furllicr  than  to  remark  that  it  offered  great  facUltr 
In  leaving  the  operator  both  handn  free  for  work,  In  appljing  twin 
pofntii  equally  well  and  always  io  the  Bame  way,  and  \n  making  the  seU 
tiuK  aud  recording  of  illgtJtnces  extremely  ea«y.  The  only  dlraculty  U 
in  the  dUpoeltiou  of  the  arm  to  give  tDOth  eaae  of  application  and  ooak' 
fort. 
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need,  Hnd  aa  (o)  the  upper  or  (6)  the  lower  point  was  kept 
constant,  the  Latter  distinction  is  neoeesary,  because  the  sen- 
Hibility  difiers  at  the  two  points.  This  was  tentod  as  a  rule 
lK>th  before  and  after  each  net  of  ten  observations;  it  l>eing 
found  that  the  fatlf^ne  incident  to  the  experiments  diminished 
the  BOiiaibility.  The  retjnlts  of  these  observations  are  em 
bodied  in  the  following  table  : 


J.  JUTROW. 


Befora. 

After   . 
ATBragv 


Rionr  Abm. 


OPPKR 
CONSTANT. 


68.0 
G8.8 
63.4 


LOWIEK 
OOMBTAVT. 


31.7 
4fi.O 
38.9 


Left  Arm. 


DPPER 

COKSTAKT. 


674 
7S.2 
66.3 


LOWRR 
CONSTAITT. 


33.0 
43.6 
37.8 


f.  Whittom. 

BlORT    AJUf. 

LSPT   ABM. 

DPPER 
COHSTAKT. 

LOWER 

COSBTAHT. 

UPPER 

CONSTANT. 

LOWER 

CONST  AMT. 

6>i.3 
«4.0 
SS.9 

3i.a 

41.7 
87J0 

94.8 
77  J) 
70.ft 

87.3 
61.0 

ThA  nnmbers  express  in  millimetres  the  distances  between 
two  points  just  felt  as  two.  It  wouhl  l»e  fairnst  to  consider 
the  average  senHibility  tliroug^hoiit  the  experiments  as  the 
mean  of  the  sensibility  l>efore  and  after,  and  this  is  ao(M>rd- 
in^Iy  added  in  the  table.  The  table  shows:  (1)  That  the 
sensibility  at  the  lower  point  (near  the  wrist)  is  Oner  on  both 
arms  and  (or  both  observers  than  at  the  upper  point  (near  the 
elbow),  and  on  the  average  the  points  arc  perceived  as  distinct 
when  26  mm.  nearer.  (2)  That  the  average  just  perceptible 
distance  is  for  the  upper  point  64.5  mm.,  for  the  lower  39.6 
mm.  (8)  That  for  Mr.  Whitton  the  right  arm  is  moi'o  sen 
sitive  both  above  and  li+'low  than  the  left,  while  no  such  differ- 
ence is  apparent  for  myself.  (4)  Thattlie  effect  of  thefati^e 
increjises  the  just  perceptible  difference  aft«r  ton  observations 
on  the  average  by  12.2  mm. 

As  regards  the  chief  obje<!t  of  the  investigation,  I  have  in 
the  following  table  divided  the  observations  into  five  groups, 
aiming  to  have  the  averages  of  the  groups  separated  by  about 
e<)nal  intervals,  and  have  placed  under  each  average  distanoft 
tKtwcen  the  poiut^*,  as  applied  upon  tlie  forearm,  the  average 
length  of  the  lines  by  which  it  was  represented,  and  under 
this  in  turn  the  ratio  of  the  two  expressed  as  a  percentage. 
This  is  done  separately  for  Mr.  Whitton  and  myself,  and  with 
the  distinction  of  the  four  cases  a6  already  noted. 


^^B 


88.1 


LSrr  ASM  :  LEFT   AKM  : 

DPPRR  POINT  COVSTANT.   LOWKR  PtJINT  COIfSTAJIT, 


90^  100  7tll7f  UMl« 
S9.9    70.0 
7«.6l  09.6 


8SJi 
7BJ 


These  Tables  show  :  (1)  That  the  lengths  are  ail  very  much 

vndcrt^s/imateil,  the  lines  iM-inp  on  theaverape  65.6%orthedifl- 
tanoea  between  the  i>oint**  for  Mr.  Whitton  and  but  30.9%  for 
myself ;  (2)  That  for  myself  thronj^hoat  the  underestimation 
decreases  as  the  length  increases,  though  for  Mr.  Whitton  this 
is  true  in  one  of  the  four  cases  only ;  (3)  That  the  anderes- 
timations  arc  less  when  the  lower  point  than  when  the  upper 
point  is  constant,  on  the  average  by  7.2  mm.  for  Mr.  Whit- 
ton, by  3.9  mm.  for  myself ;  (4)  That  for  myself  there  is  no 
difference  between  the  sensibility  of  the  two  arms,  but  for  Mr. 
Whitton  the  right  arm  is  slightly  more  sensitive  thiin  the  left. 
Postponing  the  further  (iiscussion  of  these  results,  !  will 
assame  that  the  average  sensibility  along  the  arm  is  that 
midway  between  the  sensibility  at  the  upper  and  at  the  lover 
point,  and  that  there  is  no  difference  in  sensibility  between 
the  two  arms ;  I  then  take  my  own  result  as  rather  the  more 
regular  of  the  two  and  obtain  the  most  tj-pical  result  by  eom- 
hining  the  four  cases  for  myself  as  is  done  in  the  following 
table: 
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RmI  leoffth,  ai.7  80.3  101^  121.6  140.9 

Drawn  1«agUi,  16.1  30.9  30.0  41.7  56.9 

Ratio  In  per  cent.,    34.4  S6.1  S9.S  34.S  40^ 

Tho  same  in  exprnaseil  ^apbically  in  the  aixHjnipanyinj?  enrve.* 


KOI 


40 


30 


30 


10 


OO 


90 


70 


80 


90 


100        110         130        130        140        ISO 


I  fiball  DOW  discuHH  thfi  relation  of  this  result  to  the  oonnln- 
sions  ol  my  former  paper.  Sufli  diKCiiK^^ion  nan  only  include 
llio  moat  genei-al  relations,  a  minut^oomparison  lieinj;  impoHsi- 
ble  owing  to  the  difference  in  the  number  of  subjects  and  ol^ser- 
vatiouB.  The  moHt  general  conclusion  of  my  former  paper  hem 
pertinent  is  that  *  *  If  the  eye  is  the  exprejunng  sense  all  lengths 
are  greatly  imderenhmatea,  the  error  decreasing  an  tlie  length 
increaf«e8.'  With  this  general  result  this  curve  is  entirely  in 
agreement,  although  the  dccn'ase  of  the  error  with  the  tDcrca«e 
of  the  length  in  not  a^*  niarke<l,  owing  in  part  lo  the  smaller 
range  of  longlhi*  that  the  ol>s*;rviitionM  cover.  Regarding  the 
comparative  weunicy  of  the  fin-ling  of  tension  between  thumb 
and  foreliuger,  the  motor  sensations  of  the  arm  and  the  skin 
HenBibillty  of  the  foni-arm,  accurate  stat«ment  is  imi>os8il)le, 
but  the  iudiftatioif  is  that  the  last  is  a  less  aecurat'*  sourcf^  of 
8paoeper(M?ptioii  than  either  ol  the  others.  My  general  result 
ia  tJins  an  additional  verification  of  the  ixjnelusion.s  reached  in 
my  former  study,  and  an  extentiou  of  their  Higuificanee.  The 
spaoo-perceptlons  of  ditiparato  m-uscvs  are  themselves  dispa- 
rate, and  whatever  harmony  tbero  is  among  tiicm  ve  are 
warranted   in    regarding  hh   the   result  of  experience,     "nie 

'  The  ordiiuUeii  exprcAfl  tttc  drawn  lengthji  ■■  percentage  of  the  real 
]c-n([thfl,  the  l«tl«r  botrij;  hidUMlcd  by  the  abtcUaa!. 

*1'Iiour1i  tlie  metlKKl  of  I'xprMfting  bv  the  eye  li  dlfl^rent  here  from 
^\liHt  li  HuA  in  ttiu  foriiKT  Htiiily  (oo  ihiIdk  twiur  taken  to  restrict  tlie 
movrmcDt  of  the  pye  .ind  iUv  haod  moving  over  lop  njuce  drawn).  I  do 
iKiL  ihlnk  It  Uk<>lT  ttint  thifi  differeiii'o  nt  all  forinu<^lv  Itiflueuc-iMl  thtt 
mulu  owing  to  the  luitrvnut'y  of  thu  eye  lu  all  upavbl  judgnieDtii. 
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flpatrial  notaonn  of  on«>  deprived  of  th«  Hezut**  of  fiiprlit  and 
redncvMl  to  the  ntte  of  tbi;  other  Hpacc*  RonneA  must  imltv^d  b(\ 
diffenmt  from  our  own.  And  the  vxiKtenni  of  tlie  strikiii^ 
dieparitifH  N-lwcen  our  visuul  aud  our  othi!r  Hpaec-peroep- 
tions,  without  coufuHiiiK  ur,  and,  indued,  witliout  usually  Ijviiifr 
noticed,  can  only  be  explainod  by  Uie  tendency  to  interprrt 
all  dimenfiiomi  mlo  their  visoal  e<]uivalent8  anil  iinconMeiouHly 
eorrcet  them  hy  the  same  meanft.  The  general  law  to  which 
the  result  contributes  soeros  to  establish  a  »ort  of  ro-efTicient 
of  conversion ;  the  same  amount  of  objeetive  ntimulatioa 
upon  ft  delicately  senHitive  surface  is  interpreted  subjectiTdy 
as  the  equivalent  of  a  mnch  more  eztenslTe  aeiiBtttion  tJbaa  aa 
equal  objective  Htimulation  upon  a  ooftrsely  sen^tive  sense- 
oi>gaxi.  There  is,  as  it  were,  an  exchan^  of  the  spocial  unite 
of  different  senses,  and  because  the  visual  unit«  aro  th« 
Hmallest  it  takes  a  smaller  visual  space  to  seem  equal  to  a 
larger  tactual  or  motor  space. 

A  few  points  peculiar  to  the  present  research  remain  to  bo 
noted.  The  first  is  the  peculiar  fact  that  when  the  points  are 
extended  a  few  miUimctres  there  is  a  sort  of  jump  from  Uie 
point  at  which  no  interval  at  all  is  felt  (the  two  pointA  being^ 
felt  as  one)  to  the  perception  of  the  entire  interval.  The 
moment  we  perceive  an  interval  at  all,  we  reganl  it  as  longer 
than  the  mere  separation  of  two  points ;  it  is  not  that  the 
xero  point  is  at-  a  constant  height,  but  that  the  sensation 
changes  it«  character.  To  my  knowledge  the  theory  of  der- 
mal sensibility  is  too  little  advantwd  to  give  an  adequate 
explanation  of  the  fact,  nor  have  I  any  to  offer.  The  fact 
itself  seems  to  me  important^  and  muNt  Ik*  acconnteil  for  by 
any  theorj-  that  claims  general  acceptajice.  A  second  [mint 
is  that  while  tlie  sensibility  at  the  upper  and  at  the  lower 
pointA  diOern  by  alxiut  25  mm.  the  difference  in  their 
reproduetiomt  is  only  about  5.5  mm.  Even  if  we  regard 
this  difference  as  subject  to  the  same  underestimations  aa 
the  alMolute  lengths  it  is  strikingly  smull  ;  but  the  explana- 
tion of  the  fact  is  even  more  difficult  than  of  the  foregoing. 


On  the  Pbbssure  Srn»e. 
With  the  MslBUucc  of  Sarah  Belle  Flesh  and  Helen  8Hrm- 


proved  a  much  broader  one  than  could  be 

out  in  the  limited  time  at  the  disposal  of 

so  tliat  only  two  aspects  of  the  work  cas 

Iwth  of  those  relative  to  the  methods  of 

The  apparatus  used  for  testing  the  preft- 


The  prolDlem  set 
profitably  worked 
the  experimentei-8, 
be  here  described, 
testing  sensibility, 
anre-aense  was  a  nioditication  of^  a  Fairbanks*  post-offloe 
balance,  in  which  the  initial  and  incremental  weights  verc 


i 


STUDIBS  IN   BXPBRTMRITTAI.  P8YOHOLOOY. 


65 


placed  upon  Ihe  scale-pan,  thus  exerting  an  upward  presanre 
apon  the  finger  situated  at  the  end  of  the  beam.  A  Herias  of 
attachments  were  added  by  wliich  the  presHun;  could  be  in- 
stantly rclcasod  from  the  finger  and  thus  thn  ill  rffw-ta  of 
fatigue  averted.  A  comlortable  and  firm  ]>OKitiun  of  the  arm, 
hand  and  finger  was  also  Bociircd.  To  obtain  a  noruial  senHi- 
bility,  experiments  were  made  according  to  the  method  of 
right  and  wrong  cases,  the  subject  being  requested  to  answer 
each  time,  and  doubtful  answers  being  excluded  so  that  baU 
the  answers  would  be  correct  by  chance.  At  the  bidding  of 
the  subject  a  pressure  was  brought  to  boar  upon  the  finger  ; 
at  a  second  signal  the  pressure  was  increased  or  diminifihedr 
and  at  a  third  the  original  weight  was  restored.  The  subject' 
had  to  decide  whether  the  middle  pressure  was  lighter  or 
heavier  than  the  extremes.  The  two  initial  weights  applied 
were  (A)  315  and  (It)  105  grms.,  and  the  changes  were  an 
increase  or  decrease  by  (1)  t  or  (2)  jS  of  these  weights.  An 
attempt  was  also  made  to  reconl  the  confidence '  in  the  cor- 
rectness of  one's  answer  on  a  scale  in  which  3  signified  rela- 
tive certainty,  0  no  preferHuce  for  one  answer  above  it« 
opposite,  and  1  and  2  intermediate  grades  of  feeiing.  After 
throwing  out  (rertain  observations  made  under  dintnu^ting 
circumatanceH  there  remain  100  olwervation-s  for  e^v.b  (dmer- 
ver  under  esu-h  of  the  four  <*aite«.  Tliejw;  are  givim  In  the 
tuble,  togeliifr  with  the  theoretical  ratio  at  whirh  aceording  to 
the  formula  given  in  my  paper  publishiMl  in  this  Journal 
(Vol.  I,  p.  308),  one-fourth  of  tlie  anRwera  should  be  correct. 

Misa  Smith. 
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Tlie  constancy  of  these  numbers  measures  the  constancy  of 


'  lliU  method  was  u>ik1  Id  th«  re^citrch  by  Mr.  Pelrce  mnd  tnrMU  Od 
"Bmall  Dlffpi^iiceA  or  Scii'iuktn,"  MpmoirB  of  the  NbUoiwI  Academy. 
Vol.  Ill,  aod  sklno  to  the  paper  In  JVind,  No.  44. 
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thfl  senflibility  att  veil  as  the  a^rrecment  of  the  reHultn  with 
the  requirements  of  the  psychophysie  law.  The  law  Heenui 
Hpjin^xiiualely  adhered  to,  thouKh  with  variatiuuH  depenfling 
lar^ly  on  the  small  numbor  of  observatious.  The  avr'nige 
ratio  at  whieli  25  per  cent,  of  errors  Bhoutd  occur  is  for  MIbh 
Hmith  1.044,  for  Miss  Flesh  l.OKO,  the  meun  of  which  is 
J  .067  ;  and  as  this  DiCQBare^  the  most  probable  error  wo  in  a 
certain  sense  express  the  fineness  of  the  pressure  senae  as 
lierc  determined,  by  saying  that  Its  probable  error  is  1.067  or 
iit>ont  r'k. 

A  second  BerieR  of  observations  was  made  under  the  same 
conditionH  except  that  inHtejuI  of  applying  and  removLu^:  the 
iMlditional  weight  while  the  initial  weifibt  in  upon  the 
finger,  the  initial  weight  is  appli'M  and  removed;  then, 
the  initial  plus  or  minus  the  additional  weight  is  a[»p]iod  and 
ivmoved;  and  then  the  initial  alone  again.  The  qnestion  is 
whether  we  can  compare  more  accurately  the  change  of  a  sen- 
sation X  with  the  sensation  x  4^a  (productil  by  simply  adding 
or  8nbtra<'t:ing  a),  or  the  entire  sensation  x  with  the  entire 
sensation  a;  i  ff.  The  n-sult  for  Miss  Flesh  is  too  much 
affecte<i  by  what  must  be  aticidejital  errors  to  Iw  here  c.it^d, 
but  for  Miss  Smith  it  is  as  follows;  the  result  is  aiTHngnd 
:is  in  the  pnHw^ing: 
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We  see  that  thifi  second  method  is  decidedly  the  mon;  diffi- 
cult, the  average  "  probaUe  error''  rising,  for  Miss  Smith, 
from  .014  to  .072.  The  peyohophysic  law  is  well  supported, 
though  here  a.s  before  the  subject  appreciates!  differenceia  of  A 
relatively  better  tlian  diflenmoes  of  +.  ll*^garding  the  causee 
of  the  increawHl  diOieulty  of  the  8*x«)nd  method  of  experimen- 
tation it  may  be  in  point  to  note  that  memor>'  has  a  wider 
play  in  it  than  in  the  fonuer  method,  though  this  is  not  the 
entii-c  psychological  difiei-euoe.  The  result  shows  too,  how 
essentially  tests  of  sensibility  arc  dependent  upon  the  methods 
employed, 

liegardlng  the  confidence  we  sec  that  it  rises  as  the  propor- 
tion of  error  decreases  and  falls  as  this  proportion  increases ; 
what  this  relation  is  I  have  no  me^ns  of  determining,  nor  do  I 
think  that  it  is  constcuit  or  anything  more  than  a  subjectire 
Imt  practically  useful  aid  in  judging  the  reliability  of  tiie 
)-eBult«. 
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On  JiTST  Obsekvajilk  Differences. 
with  the  asflUCftDoe  of  Avovtsta  Adrirnhe  Lek. 

The  nsnal  applioatione  of  Uie  meUiod  of  tbe  Jnat  Obserra- 
ble  Difference  aim  to  fix  by  more  or  less  direct  means  the 
{toint  at  which  two  sensfttions  ai-e  anfllciently  diflei-ent  to 
hftvc  that  difference  <'ons('iou8ly  peiceiveil  when  tlie  Htt«ntion 
is  directed  to  it,  and  to  aroiiHe  Home  cx>nfidence  in  the  eor- 
rectneRK  of  one's  judgment  of  thin  differf^ncp.  I  have  else- 
where' pointetl  out  the  uses  and  tho  ai>UHe8  of  tJiis  nietiind 
and  will  hei-e  conOne  myself  to  the  description  of  a  hiilicrlo 
unnoticed  mode  of  testing  the  Just  Olwcrvable  Diffcreniv. 
A  distinction,  the  important  of  which  is  not  always  HHSOg- 
nized,  is  that  between  the  power  to  tell  that  two  stimnli  are 
different  and  the  power  to  tell  the  dinwtion  of  this  differencB. 
In  some  itases  thn  later  is  always  given  with  the  former,  but  in 
others  it  is  not.  A  great  many  [>errtonH  cau  tell  that  lonejt 
are  different  without  Iteing  able  to  bell  which  i^  higher  and 
which  lower.  It  matters  nmch,  too,  whether  tlie  two  stimuli 
arc  succe«Kive  or  Himultaoc-ous ;  and  in  the  estimation  of 
spa<^;ial  relations  it  is  important  whether  the  two  stimuli  aro 
placed  side  by  aide,  so  that  their  relatiODS  arc  mamfest,  or  not. 
The  form  of  the  method  now  to  be  descrilH-d  is  certainly  ft 
useful  variation  of  it,  and  yet  as  far  as  I  know  has  not  boon 
employed.  It  consists  in  haviiuf  the  subject  jn-oduce  a  stimu- 
hii  Just  longer  {more  intense)  or  Juitt  shorter  (le.M  infen»e-) 
than  a  ffivcn  stimulus;  inBt<^  of  judging  differcmccs  pre- 
sented to  him  he  produces  the  smallest  difference  that  he  can. 
By  this  method  a  knowledge  of  the  direction  of  the  diSerenoe 
JB  made  necessary. 

In  the  first  series  of  experimentn  fifty  lines  were  drawn, 
their  lengths  varying  in  an  arbitrary  manner  from  nboat  25 
to  150  mm.;  and  after  viewing  one  line  it  was  covei-ed  over, 
and  the  attempt  made  to  draw  a  line  just  longer  than  the  one 
seen.  In  the  next  series  the  attempt  was  made  to  di'aw  the 
lines  just  shorter  than  the  original  lines ;  and  in  a  third  series 
(in  onler  to  eliminate  a  constant  error,  if  there  be  any),  the 
attempt  was  made  to  draw  the  lines  ju»t  eijual.  In  another 
set  of  expi^rimenta  the  same  three  processes  were  repeated, 
but  the  original  line  was  kept  in  sight  while  the  second  was 
being  drawn,  thongh  the  two  were  kept  at  some  distance  apart 
so  as  not  to  make  a  fitting  of  the  ends  of  the  lines  possible. 
The  average  nnmU'r  of  millimetres  hy  which  a  line  differs 
from  the  original  line  under  the  three  cases  and  when  (Ji« 
original  line  was  visible  or  not  is  given  in  the  following  table. 
I  also  give  with  this,  the  ratio  of  the  average  length  of  the 

'  Sw  thi«  JoritMAL,  Vol.  I,  pp.  273-877  and  jOftJ(W 


JAHTUOW: 


Unt'  to  this  just  perceptible  difierem'o  «xpi«M«d  M  A  pKRMBt* 
•ge. 
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Jii>(  loojKr. 

J<iM  «qtMl. 

AM  iborMr. 

a.l7  mm.  ^2.75% 

0.73nini.-O.M\ 
(Total  errur  <-  1.90  mm.) 

iMmm.=»MX 

oBtonrAL  um  sskh. 

IJfimm.  — 4.01  % 

(ToUl  error  -^  2.04  mm.) 

3.78  mm.- 4.97  V 

Thpconclnsions  that  I  draw  from  these  result*  are  :  (1)  that 
the  error  when  the  two  lincfi  are  seen  ia  leas  than  when  no* 
(the  case  when  the  lines  arc  drawn  equal  is  no  exception  if 
we  count  as  we  ought  the  absolute  error  positive  and  negative ; 
these  cancel  one  another  in  the  latter  case  and  so  ^ve  an 
appearance  of  grreater  accuracy);  (2)  the  just  perceptible  dif 
ference  is  greater  in  drawing  the  just  shorter  than  the  just 
longer  lines;  (3)  the  error  in  drawing  lines  rqiial  ia  quit* 
sniail,  and  its  effect  upon  the  other  results  not  markwl  enough 
to  appear  in  these  few  observations  ;  (4)  tlie  just  perceptiWe 
differen(.^eH  are  considerably  larger  than  those  found  with  the 
more  usual  method.  This  last  I  would  bring  under  tlM 
general  law  that  our  powers  of  execution  fall  short  of  our 
powers  of  discrunlnation.  If  the  psyehophysic  law  is  true  it 
would  api>ear  in  this  metiiod  in  the  lact  that  the  Just  percep- 
tible diflHrt-nce  would  bear  a  constaJit  ratio  to  the  length  repro- 
duced. If  I  divide  the  lines  into  short,  medium  and  long 
lines,  I  get  three  just  perceptible  difleren***  that  are  approxi- 
Diately  constjint  ratius  of  the  aviTage  lengtlis.  I  desire  here 
mainly  to  call  attention  to  this  psyehophysic  method  as  a 
nat^iral  and  easy  method  of  ol>taaniug  a  reliable  quantitative 
result,  and  one  easily  comparable  with  the  results  of  other 
methods. 


CHILDREN'S  LIES. 


During  the  past  few  yeara  a  Hinall  mimb«ir  of  iMTompliHhenI 
and  tat^l-fnll  lady  t*acherH,  finding  in  «ven  the  best  (itiii(»i] 
liUu^atiire  little  help  in  nnderalanding  and  in  dealing  witti 
certain  cnrnmt  and  more  or  Ichh  licensed  formH  of  juvenile  diH- 
honesty  eonnected  with  modem  HeJiool-Ufe,  have  undertaken, 
as  a  first  step  lowai-ds  gt^ting  a  fresh  and  iudei}eudeut  view 
of  the  fa<-tH  of  the  Hiluation,  to  (juestion  and  observe  individ- 
ual  children,  by  a  pre-detemiined  Bystem,  as  to  their  ideali^  axid 
praetJHeB,  and  those  of  their  matca  in  this  regard.  These  re- 
turns now  represent  nearly  three  hundred  city  cJiildren  of 
both  sexes,  mostly  from  twelve  to  fourteen  years  of  a^e, 
elected,  generally,  by  the  teachers  as  average  or  representa- 
tive children  in  this  respect,  and  inteniewed  privately  and  in 
an  indirect  way,  most  carefully  so  designed  as  to  avoid  all 
indelicacy  to  the  childish  conscience.  From  the  nature  of  the 
subject,  and  from  the  diverse  degrees,  not  only  of  interest,  but 
even  of  trust  wo  ithincss  of  the  individual  returns,  as  well 
from  the  fact  that  the  experience  and  opinion  of  many  teach- 
ers were  alflo  gathered,  the  results  hardly  admit  tabular  sta- 
tistical presentation.  A  general  statement  of  them,  according 
to  the  groups  into  which  they  naturally  fall,  will  be  service- 
able, it  1b  hoped,  to  thoughtful  |>arente  and  teachers  as  well  as 
to  psychologists. 

I.  No  children  were  fonnd  destit-nte  of  high  ideals  of  tnith- 
fulness.  Perhaps  the  lowest  moral  development  is  repre- 
sejited  by  altout  n  dozen  children  who  regsinled  every 
deviation  from  the  moat  painfully  literal  truth  as  alike  hein- 
ouB.  with  no  perspective  or  degrees  of  difference  U'twcen 
white  and  black  fibbing  and  the  most  barefacc'd  intended  or 
unintended  lies.  This  mental  state,  though  in  a  few  cases 
probably  priggish  and  affected,  l>ecame  in  others  so  neurotic 
that  to  every  statement,  even  to  yes  and  no,  ''I  think  ■*  or 
**  |>erhapB,''  was  ambled  mentally,  whispered,  or  in  two  <;asea 
aloud,  and  nothing  could  prompt  a  [wsitive,  unqualified 
asitertion.  This  eondition,  not  unknown  among  adults  in 
Mrtain  morbid  states  of  eons<'ience,  we  will  designate  aH^weu- 
dophobiay  and  place  it  among  the  many  other  morbid  feara 
that  prey  upon  unformed  or  un]K)iHed  minds.  One  boy  told 
of  '•  spells  "  of  saying  over  huudnKls  of  times  when  alone  tiio 
vord  "not,''  in  the  vague  hope  it  might  somehow  be  inter- 
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polated  into  the  divine  record  of  his  many  wrong  stories,  part 
and  fatare,  to  disinfect  them  and  nent-raliKe  hm  gnilt. 
Another  had  a  long  period  of  fear  that  like  Ananias  and 
Sapphira  he  might  Home  momnnt  drop  down  d<>ad  for  a  chanre 
and  p4>rhapH  niiconKruiiiH  lie.  Ah  in  liarlmrir  lands  a  Hcon^  of 
crimeH,  thoii(;h  jMMhaps  riM-ojiiiiy^Hi  hh  «(  diHtinmt  di^rewt  of 
depravity,  are  worthy  thf  maximal  ptmalty  of  death,  no  inac- 
curaoicA  of  Htatemeut,  though  diMtinguishi'd  from  blacker 
falaehoodH,  are  still  Ue«.  though  uiiiutt'udcd.  This  moral 
superstition,  which  seemed  mostly  due  to  mixing  ethioal  and 
religious  toaehing  in  unpodagogic  ways  or  proportions  in  home 
or  Sunday  school,  is  happily  rare,  generally  fugitive,  Is  not  ger- 
mane to  the  nature  of  childhood,  and  is  likely  to  rectify  itself. 
Where  it  perHii*t.s  it  begets  a  quibMing.  word-splitting  tond- 
dency,  a  /or/rVa/rt/,  or  a  eajtui^tic  habit  i-e^ulting  Homt'timeH  in 
very  systematized  palliatives,  tricks  and  evasions,  which 
may  become  distinctly  morbid.  There  are  few  children  even 
ut  the  Ijeginning  of  public  school  life  who  need  maeh  help 
in  distingnishing  between  unintentional  and  premeditated 
wrong  8tatem«^nt8,  and  yet  a  little  aid  in  so  doing,  ii  given 
with  proper  illnstrations  and  taet,  is  almost  sure  to  be 
serviceable  in  developing  a  healthhil  moral  conseionsness- 
Of  this  state  we  desire  more  retwrds  of  cases  with  detaJU 
illnstrative  of  eanse  an<i  enre,  et**. 

II.  Strongly  contra-sted  with  this  state,  and  far  more  com- 
Tiion,  is  that  in  whirh  lies  are  justified  as  mi>ans  to  nohle 
ends.  Ohildreu  all  admire  burly  boys  who  by  false  <«nftts* 
sions  take  upon  themselves  the  penalties  for  the  sins  of 
weaker  playmates,  or  even  girls  who  are  conscious  of  being 
favorite-s  witli  teacher  or  parent,  or  of  superior  j>ower8  of 
blandishment,  and  who  claim  to  be  the  authors  of  the  misdeeds 
of  their  more  disfavored  mates.  The  sit-tiations,  espeeially  the 
hitter,  were  mot  with  nmny  time«,  and  the  act  was  always 
approve*!  though  oft<^n  with  some  ratJier  formal  qualifi- 
cations. One  rase,  which  Iwre  traces  of  idealization,  was 
described  in  whieh  the  (juality  of  tlie  heroism  was  of  almost 
epic  magnificence,  and  the  sin-1>earerV  gracious  lie  snemed  to 
have  quite  paused  out  of  sight.  A  t£aoher  who  told  her  class 
of  thirteen  year-old  ehildnm  the  tale  of  the  Fivuch  girl  in  the 
days  of  the  commune,  who.  when  on  her  way  to  extM-ution  on 
a  petty  charge,  met  her  betrothed  and  rcs|)Oudt^^l  to  his 
agonized  appeals,  "Sir,  I  do  not  know  you,''  and  passed  on 
to  death  alone  because  she  feared  rocognitiou  might  involve 
him  in  her  doom,  was  saddened  be<'au8e  she  found  it  so  hard 
to  make  her  pupils  name  as  a  lie  what  was  so  iKrlipsed  by 
heroism  and  love.  Children  have  a  wholesonu'  instinct  for 
viewing  moral  situations  as  wholes,  but  yet  iire  not  insensi* 
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tive  to  tiiai  eager  anil  80inetime-8  tragic  interest  wliich  \inn 
atwajH  for  all  men  investiHl  those  KitiiationH  in  Imth  lile  ami 
in  literatnre  where  duties  8ei-in  to  ooiiflirt.  Tlie  normal  oliild 
feelH  the  heroism  of  the  nna(*(X)un table  inNtinrt  of  nelf-Ha^Ti- 
fi(«  far  earlier  and  more  kM'uly  than  it  <-au  ai>pr(H'ia(4!  the 
Htiblimity  of  tnith.  TIu*on'tic  or  iiuujniied  caweH  of  this  kind 
were  often  volunttHTt-d  by  the  fJiildrtn  with  many  varialioiiH. 
They  declare,  r.  (/.,  that  they  would  say  that  their  mother 
wa»  out  when  she  was  in,  il  it  would  save  her  Ufe,  giving 
quite  a  scenic  setting  to  sueh  a  possible  oceui-rence.  adding 
infnMiuently  that  this  would  not  make  it  e-xacfly  right,  though 
it  woidd  be  their  duty  to  do  it,  or  that  they  would  not  tell  a 
like  lie  to  save  their  own  lives.  A  doctor,  too,  many  sug- 
gested, might  tell  on  overanxious  patient  or  deare«t  fiiend 
that  there  wau  hope,  easing  bis  eouBcieace,  perhaps,  by 
reflecting  that  they  hod  some  though  he  bad  none.  In  con- 
fronting such  cases,  it  is  the  conscientious  parent  or  teaeiier 
who  is  most  liable  to  get  nervous  and  err.  It  is  feared,  that 
although  the  end  is  very  noble  and  the  fib  or  quibble  very 
petty  at  first,  worse  lies  for  meaner  objects  may  follow.  The 
fondness  and  even  sense  of  exhilaration,  with  whieh  children 
often  descrilM*  such  situations,  is  often  due  to  a  feeling  of  ease- 
ment from  a  rather  tedious  sense  of  the  obltgatiun  of  undis- 
eriminating,  universal  and  rigtirously  literal  veracity,  under 
whieh  also  very  often  lurks  an  effort  to  find  the  flavor  of 
exculpation  for  more  inexcusable  lies.  The  tea<:her  may  by 
multiplying,  analyzing,  or  even  by  too  much  atteutiou  to  such 
cases  develop  a  kind  of  morbid  ethical  self  consciousness  and 
precocity.  He  may,  as  the  history  of  education  shows,  make 
even  children  into  casuists  gravely  disputing  about  the  grand 
moral  forces  that  beneath  all  others  make  the  world  of 
man  their  revelation  or  their  sport.  No  two  chUdrfm  and  uo 
two  moral  situations  are  alike.  Llere  human  Ncieuce  fiusee 
problems  still  too  rontplex  for  formulation,  where  the  ailult 
has  rejilly  very  little  to  UxAvh  the  t-hild.  aud  where  conference 
and  suggestion,  and  oveu  iustj-uctiou,  should  Ite  restricted  to 
si»ec.ifie  aud  individual  cases  and  not  lapse  into  gcueralisufction. 
The  special  pedagogic  utilisation  of  these  cases  should  gener- 
ally, WG  believe,  bo  the  following.  The  child  who  geta  realty 
intci'osted  in  what  it  deems  the  conflict  of  veracity  with  other 
duties,  may  be  reverently  referred  to  the  inner  light  of  iXa 
own  conscience.  This  se^^ns  to  be  a  special  opportunity  of 
nature  for  teaching  the  need  of  keeping  a  private  protesfcant 
tribunal  where  iK-rsoniil  moral  convictions  preside,  and  which 
alone  enables  men  to  adapt  themselves  to  new  ethic-jU  sitna- 
Cions  or  environment*. 
ill.     With  most  children,  as  with  savages,  truthfnlnesa  is 
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greatly   affe*rted  by  perKOiial  likea  and   difllikoH.     In   many 
uaHOM  tiiej   (rould  hardly  be  brou);bl>  to  see  wrong  in  lies  a 
parent  or  some  kind  friend  had  wished  them  to  tell.     Often 
siQRpcctod  lies  were  long  pcrsiBtcd  in  till  they  were  oAked  U 
they  would  have  said  tliat  to  their  mothers,  when  they  at 
once  weakened.     Ko  cases  were  more  frequent  than  where,  in 
answer  to  a  fricnd^s  question,  if  some  thing  or  act  they  did  not 
particnlarly  admire,  was  not  very  niee  or  pretty,  they  found 
it  hard  to  say  no,  and  eompromii*ed  on  "  kind  of  nU*."  or 
"pn^tty  enough.''  when  if  a  strange  pupil  had  aKke^l  they 
would  have  had  no  trouble  with  their  consoieneea.     Tho  girls 
in  our  retumR  were  more  addicted  to  thia  class  of  lies  tiian 
boys.     Boys  keep  np  joint  or  comptotted  lies   which   ^Is 
rarely  do,  who  "tell  on"  others  because  they  are  '*8ureto  be 
found  out,*'  or  "  some  one  else  will  tell,"  while  boys  can  be 
more  re»lily  brought  lio  confess  small  theft<s,  and  are  snrer  to 
own  up  if  raught,  than  girls.     A  question  of  iM-rnonal  interest 
with  girls  is  hnw  fart;ti(|uettp  may  stretch  truth  to  avoid  rude- 
nesH  or  hurting  others'  feelings.     All  childnm  find  it  harder 
to  cheat  in  their  lensons  with  a  teacher  they  like.     Friend- 
ships are  cemented    by  frank   confidences   and   secrets  and 
promises  not  to  tell,  as  adults  with  re-al  attachments  desire  to 
know  and  be  known  without  reservation,  without  over-praise 
or    flattery,    and    to    rely    on    and    perform    pledges.      To 
simulate  or  dissimulate  to  the  priest,  or  above  all,  to  God,  was 
repeatedly  referred  to  as  worst  of  all.    On  the  other  hand,  with 
waning  attachment,   promises   not    to  tell  weaken    in   their 
validit}'.     Strange  children,  and  especially  imj>crtinent  med- 
dlers, may  be  told  '*  I  do  not  know  "  when  one  means  "  none 
of  your  business"   tis  a  mental  reservation.     Children  say 
t^ey  are  not>  going  to  a  plac(>  they  Intend  to  visit  to  avoid 
unwelcome  company,  and  victimize  an  enemy  by  any  lie  or 
strategy  they  can  iuvent.     Truth  for  our  friends  and  lies  for 
onr  enemies  is  a  practical,  though  not  distinctly  consoioos 
rule  widely  current  with  children,  a,s  witli  uncivilized  aud, 
indeed,  even  with  civilized  i*aces.     Kural  children  are  more 
liable  to  long  and  close  intimacies,   and  are  more  shy  and 
suspicious  of  all  strangers.     The  sense  of  personal  loyalty  to 
those    who    are    admired    is    so    strong    that   it    has  pro- 
duced, not  only  many  kinds  and  systems  of  fagging,  but  in- 
clines children  to  mistake  what  pleases  their  idol  as  good 
and  true.     If  their  favorites  desire  or  even  admit  them  to  lie 
or  cheat  for  their  benetit,  as  false  codes  sometimes  require,  if 
extravagant  vows  or  protestations  are  made  that  cannot  be 
kept,  or  that  must  be  kept  at.  great  moral  cost,  or  if  too  many 
secrets  are  shared  that  nee<l  often  to  l>e  guarded  by  prevari- 
cations, then  children  are  being  trained  for  corrupt  combina* 
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tions  of  any  sort  in  adult  life-  On  tho  other  hand  it  m 
tJsroagh  the  inHtimi-  of  personal  fealty,  80  strong  in  children 
that  mOHt  men  have  grown  up  to  a  sense  of  fidelity  to  God 
and  even  of  the  obUgatiou  of  scientific  trnthfalne88.  It  has 
taken  mankind  long  enough  to  loarn  the  subUmity  of  a  kind 
of  truthfulness  which  is  no  respecter  of  persons.  The  beet 
correction  of  this  general  tendency  of  children,  we  beliere  to  be 
instruction  in  science,  the  moral  needs  and  uses  of  which  alone 
call  loudly  for  more  of  it  and  better.  But  the  teachers  of 
younger  children  should  look  well  to  their  friendships,  and 
study,  especially,  the  character  of  leaders  and  favorites  and 
try  to  mould  it  a«  well  as  strive  to  be  lovwl  by  all,  not  forget 
ing  that  only  children  with  bad  friends  are  worse  off  than  tiioae 
with  none,  and  that  they  will  be  more  faithful  to  great  causes 
for  having  been  faithfnl  to  dear  and  good  friends. 

IV.  The  greatest  numbt^r  of  lies  in  our  collections  are 
prompted  by  some  of  the  mon«  fHrnilinr  manifestations  of 
8«lfiBbne88.  Every  game,  eHjK>cially,  every  exciting  one,  has 
ita  own  temptation  to  cheat;  and  long  reoonlsof  misconnta  in 
tallies,  moving  IrallK  in  croquet,  crying  out  "no  play"  or 
"no  fair"  at  critical  momenta  to  divert  imi)ending  defeat, 
false  claims  made  to  umpir^^s,  and  scores  of  others  show  how 
unscrupulous  the  all-constraining  passion  to  excel  often 
renders  even  young  children.  In  those  games  which  attract 
wider  attention,  where  sets  of  picked  players  are  pitted  against 
one  another,  and  its  prizes  in  Io<'al  fame  ai-e  gR-at  and  imme- 
diate, dexterity  in  cheating  is  soinctinics  rt-^iinle<l  as  a  legiti- 
mate (|tialifi(tition  iilong  with  otherN,  the  only  dlsciiHlit  being, 
as  in  the  lies  8p»rtan  children  were  encouragird  lo  tell,  in 
getting  found  out.  Lies  of  thi^  kind,  prompted  by  exnite- 
ment,  arc  so  easily  forgotten  when  the  excitement  is  over  that^ 
they  rarely  rankle,  and  are  hard  to  get  at,  but  they  make  l)oyH 
nnscmpulons  and  grasping.  School  life  is  responsible  for 
very  many,  if  not  most  of  the  deliberate  li&s  of  this  class. 
Where  the  vicious  system  of  self- reporting  for  petty  offenses, 
like  whiKi»ering,  exists,  childi-on  confess  not  showing  their 
hands  when  they  are  guilty.  If  pressed  to  tell  if  they  saw  or  did 
a  wrong  they  lie,  and  luld,  perhaps,  that  it  is  very  easy  to  lie  to 
get  out  of  school  scrapes.  Few  will  not  give,  and  not  many 
will  not  take  prompts  or  peep  in  their  books,  es(>e<;ially  if  in 
danger  of  being  droppe<l  or  failing  of  promotion.  Children 
copy  school  work  and  monitors  get  others  to  do  theirs  as  pay 
for  not  reporting  them,  while  if  a  boy  is  reported  he  tells 
of  OS  much  disorder  as  possible  on  the  part  of  othent, 
to  show  that  the  monitor  did  not  do  his  duty.  As  school 
work  is  now  done,  mucb  of  it  is  of  a  kind  that  can  lie  bought 
and  sold.     One  teacher  in  a  large  city  stated  that  so  maob 
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more  tiian  thoy  coiiUI  rcuily  do  was  now  rcHiutrcd  of  ber  pupiU 
that  Hhe  an<i  Iier  twu-hor  frw'iids  won*  now  ohlig<Ki,  in  ortjpr 
that  their  rooms  should   not  In*  iinravoral)ly  n'portei!,  to  rft- 
writ«  the   Kn^linli  exeniseH  of  in:uty  of  their  pnpil8,  to  \m 
oopi<?il  H^nin  hy  them  lH'f(»re  lx*in^  sf*:t\  by  llie  examinera  who 
had  no  time  to  Kit!  the  work  in  prix'e^K  of  doing.     Thin  conid 
hanlly  have  l)oen  ale^Hon  in  honenty  to  the  pnpilK.     The  long 
li8t  of  headiuJie-s,  nofleble<HlK,  Htoma^'h -m-hes.  el<*.,  feignnd  to 
get  ODt  of  or  avoid  going  to  M-hool,  of  falM*  excuses  for 
abnenee  aud  tiirdiueHs,    the   teai^her.   f'sitecially  if  dJRliked, 
being  so  oftou  excoptioualJy  fair  game  for  all  the  artA  of 
deception  :  all  this  scorns  generally  prevalent.     This  eJass  of 
lies  ease  ehlldi-en  over  so  many  hard  plaoes  in  life  and  are 
convenient  covere  for  weakness  and  even  view.     To  lie  easily 
and  skilfully  ntmoves  the  restraint  of  the  more  or  leas  arti 
ficial  consc(|Ucnt-e.s  attaeiied  by  home  and  school  to  childish 
wrong-doing,  and  iuercat^ed  immanity  always  tempts  to  sin. 
The  facility  with  which  a  whole  street  or  school  may  l>o  cor- 
rupted in  this  respect,  often  without  suspicion  on  the  part  of 
adults,  by  a  single  bold,  bad,  but  popular  child,  the  immunity 
from  detection  which  school  offers  so  mnch  more  than  home 
for  even  habitual  lies  of  this  class,  as  well  as  the  degree  of 
moral   degnvlation  to  which   they    may  lead,   all   point    to 
selfish  falsehoods — especially  when  their  prevalence  is  taken 
into  account — as  on  the  whole  the  most  dangerous,  corrupting, 
and  hard  to  correct  of  any  of  onr  species.     Excessive  emnla* 
tions,   penalties,   opportunities,  and   temptations  should   of 
course  be  reilacftd,  but  it  should  l)«*  clearly  seen  that  all  t-hese 
lies  are  at  t>o(tom,  in  a  jHvnliar  sense,  forms  of   self-indul- 
gen<;e,  and  .should,  in  the  great  majority  of  <*a.ses,  be  treated 
as  such,    rather  than  dejilt  with  dire<-tly  as  lies.     The  bad 
habits  they   cover  should   be  i>atiently  sought  out  and  cor- 
rected, for  those  who  habitually  do  ill  are  sure  to  learn  to  lie 
to  conceal  it.      The  sense  of  meanness  tliis  slowly  breeds  most 
be  met  by  appeals  to  honor,  self-respect,  self-control.     Hard 
and  even  hated  tasks,  and  ru^eil  moral  and  mental  regimen 
should  supplement  those  modem  methods  which  make  educa- 
tion a  sort  of  self  Indulgence  of  natural  interest**. 

V-  Much  childish  play  owes  its  charm  to  partial  self- 
deception.  Children  imagine  or  makebelieve  they  arc  animals, 
making  their  noises  and  imit:iting  their  activities ;  that  they 
are  Boldiers,  and  imagine  panoramas  of  warlike  events;  that 
they  are  hunters  in  extreme  peril  from  wihl  l>eastB ;  Indians, 
artisans,  aud  tradesmen  of  many  kinds ;  doi:tors,  preachers, 
angels,  ogres.  They  i>lay  school,  court,  met^iug,  congress. 
If  hit  with  wooden  daggers  in  the  game  of  war  they  stand 
aside  aud  play  they  are  dead.    IX  they  step  on  a  crack  in 
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"wnlking  the  floor,  ciirhing,  Hulewalk,  «tc..  thoy  call  it  they  are 
poit^oneil.  Protrurting  spots  of  earth  or  laud  in  pools  or 
ponds,  or  at  half-tide  in  rhc  bay,  Kii^genr  the  gt^ography  of  a 
continent,  and  in  one  case,  for  years,  BoHton,  Providence, 
f'West  Indies,  Oibraltar.  Brooklyn  Bridge  were  thnft  designated 
hy  all  thi*  children  of  a  large  school  in  their  plays.  In 
another,  a  dozen  hills  and  valleys,  rills,  near  by  were  name<l 
from  fancied  resemblance  to  the  familiar  mountains,  rivers  and 
valleys  of  the  geography.  The  playhouse  sometimes  in  so 
real  as  to  have  spools  for  barrels  of  flour,  pounded  rotten 
wood  for  sugar,  pumpkin  chairs,  cucumber  cows,  moss  car- 
pets, sticks  for  doors  which  must  1h>  kept  shut,  sometimes 
clcAued,  twig  brooms,  pet  animals  for  stock  with  pastures 
and  yards,  all  the  domestic  industries  in  pantomime,  toad- 
Btoolfl,  lichens  and  puff-balls  for  bric-a-brac,  while  some  older 
boy  and  girl  may  play  jmrents  with  secret  pet  names,  and 
younger  ones  as  children,  often  for  a  whole  term  and  in  rare 
instances  for  yeai-s  ;  all  of  this  of  course  being  almost  always 
in  the  country.  They  Iwptize  cats,  bnry  dolls,  have  puppet 
shows  with  so  many  pins  admission,  all  with  elaborate  details. 
They  dress  up  and  mimir  other  often  older  people,  ride  on  the 
horse  cars  and  imagine  them  fine  earriages.  get  up  doll  hos- 
pitals and  jilay  .surgeon  or  Florence  Xightingale.  The  more 
spvere  the  discij)line  of  the  iday-teaeher  and  the  more  savage 
the  play-moUier  the  lielter  the  fun. 

One  phase  of  this  is  exquisitely  illustratinl  in  the  lift*  of 
Hartley  Coleridge,  by  his  brother.  His  many  eoneeptiona  of 
his  own  ^o— e.  g.,  by  the  picture  Hartley,  shadow  HartJey. 
echo  Hartley,  etc.;  his  fancy  that  a  catHract  of  what  he  named 
jug  force  would  burst  out  in  a  certain  field,  and  flow  between 
populous  banks  where  an  ideal  government,  long  wars  and 
even  a  reformed  spelling  illus!nit<'d  in  a  journal  devot4'd  to 
the  affairs  of  this  realm.  weiT  all  developtnl  in  his  imagination 
where  they  existed  with  grejit  n-ality  for  years  ;  his  Htories  to 
his  mother  continuinl  for  wei'ks  ;  his  repixidnetion  of  all  he  had 
seen  in  London,  ilM  tht^ater,  lal>oratory,  and  what  he  had  rea^l 
of  wars.  g(>ogi-aphical  divisions,  in  a  large  playground  a])pro- 
priat«d  to  his  use, — these  all  illustrate  this  normal  ttmdency, 
but  in  a  degree  of  intensity  probably  morbid,  much  rew^mbling 
the  pseudo-hallucinations  of  Randinsky.  Two  sist^^rs  usihI  to 
say,  "let  us  play  wc  are  sisters,^'  thus  making  the  relation 
more  real.  Cagllostro  found  adolescent  boys  particularly  apt 
for  his  training  to  subserve  the  exhibition  of  the  phrenologi 
cal  iraiK)sture»  illustrating  his  thirty-five  faculties.  He  lie<i 
when  he  confessed  he  had  lied,  said  a  young  Banebo  Panza 
wiio  had  believed  the  wild  tales  of  another  boy  who  later  con 
lessed  their  falsity.  Sir  James  Mackintosh  in  youth  after  read 
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ing:  Rnnmn  Historj-  natnl  to  fanry  hinisflf  thn  pmpftror  of  Con- 
Htantiiiople.  and  carry  un  l.h<>  adniiniHtratinii  of  thf  rBalm, 
hourM  at  a  time  and  oft^^n  reHnmed  fur  moiithK.  TIicho  fui- 
oieji  of  hi.s  never  aniounli-d  to  convicliuu,  hut  duubtlusjf  pxcibMl 
a  faint  exi>6ctation,  which,  had  they  Itcen  realixed,  would  havB 
le^Kened  wonder.  Charlotte  EUzalfcth  lived  largely  in  an 
iniaKiuary  realm  for  years  in  her  youth. 

In  some  >fames  like  "crazy  mother,"  yoanger  children  uv 
commanded,  or  older  oncfl  stamped  or  dared,  to  do  dangerous 
t^infCJ),  like  walking  A  picket  fence  or  n  high  roof,  etc..  in  which 
the  spirit  of  play  i>viM-coin»«  great  natural  timidity,  and  by 
plajing  school  with  other  mates,  or  iKThaps  iwirents,  they  ure 
helped  by  the  play  inHtinct  to  do  hard  example,s  and  other  hated 
tOHkB  they  had  scarcely  accomplished  iu  actual  schools.  The 
stimulus  and  charm  of  the  ini^ination  makej)  them  act  a 
part  different  from  tJieir  natural  selves;  some  g;imeti  need 
darkness  to  help  ont  the  fanry.  ItHeem.s  almost  the  role  that 
imajrinativeehildrpn  are  more  likely  to  Itednll  in  school  work, 
and  that  those  who  excel  In  it  are  morelikrly  to  havefeweror 
less  \ivid  mental  images  of  their  own.  Eupwially  with  pnHs,  it 
is  c-hiefiy  those  under  leu  or  twelve  who  play  most  actively  in 
oar  school  yards,  but  those  of  thirteen  or  fifteen,  who,  under 
the  ai>athy  that  ^nerally  affects  g\r\a  of  that  age,  walk  in 
pain,  or  small  groups  up  and  down  the  yard  and  talk,  are  no 
lesB  imaginative.  One  early  mauifcHtation  of  the  sha<lowy 
falsity  to  f»ct  of  the  idealizing  tcm]M-r<inient  is  often  seen  in 
children  of  three  or  four,  who  suddenly  assert  that  they  Raw  a 
pig  witli  five  ears,  a  dog  as  big  as  »  honte.  or,  if  older,  apples 
on  a  eherry  tree,  and  other  Munchausen  wonders,  which 
really  means  at  first  but  little  more  than  that  they  have  that 
thought  or  have  made  that  mental  combination  independently 
of  experience.  They  come  to  love  to  tell  semi- plausible 
stories,  and  perhaps  when  the  astonishment  is  over  to  confess. 
Or,  again,  all  stories  of  men  and  things  they  hear  arc  given  a 
setting  in  the  uatui'al  scenery,  or  far  le.ss  often,  in  the  houses 
they  know  l>est,  and  their  friends  are  cast  in  the  n'lles.  The 
fancy  of  some  children  is  almost  visualization,  and  a  few  will 
tell  at  once,  e.  g.,  what  was  the  color  of  Burtiui-a  Friet'Chie's 
dress,  whether  she  wore  glasses  and  a  cap,  just  where  in  their 
father's  sheep-pasture  the  goblin  in  the  Arabian  Nights  rose 
out  of  the  bottle,  if  pictures  of  these  objects  have  not  obviated 
the  normal  action  of  this  faculty.  Kevery  which  materializes  all 
wishes,  and  the  mjihopoeic  faculty  which  still  occasionally 
creates  a  genuine  myth  among  children,  boys  who  amuse 
their  mates  with  long  and  often  clever  yams  of  their  own, 
invention,  girls  who  make  up  ridiculous  things  about  others  — 
to  all  theae  the  school  has  paid  little  attention^  and  Mr.  Gtad.-. 
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grind  would  war  upon  them  all  a«  inimical  to  sciontific 
veracity.  We  might  almost  say  of  cbildi^n  at  least,  somewfaat 
as  Froschamer  argiiea  of  mental  activity,  and  even  of  the 
universe  itself,  that  all  their  life  ie.  imagination.  Sach  exercise 
of  their  faculties  children  must  have  even  in  the  most  plotonic 
school  republic.  Its  control  and  not  its  elimination  is  what 
is  to  be  sought  in  the  high  interest  of  tnitJif illness.  The  pro* 
gressive  degeneration  of  the  school  nmder,  and  the  simul- 
taneons  development  of  flash  literatun^  for  thi^  young,  has  had 
mnch  to  do  with  the  growth  of  evil  tpinidencies  in  this  field.  To 
direct  Hiul  ntilize,  so  far  as  it  needs  it,  this  manifestation  of 
the  play- instinct,  which.,  though  sporting  with  lies  so  gracious 
and  iunoceut,  may  lead  to  so  many  kinds  of  divorce  of  thought 
from  reality  and  of  self-de(>eptiou,  the  whole  question  of 
how  best  to  introduce  the  young  to  the  best  literature  of 
the  world,  each  kind  and  grade  in  fit  time  and  pro)>ortion, 
must,  we  believe,  be  pondered,  and  to  this  problem  we  shall 
turn  elsewhere.  How  much  of  this  can  best  be  appreciated  in 
children,  and,  if  its  peculiar  quality  of  fancy  is  once  lost, 
must  remain  caviare  to  it,  only  t^ose  know  who  have  realized 
in  tlielr  own  experience  and  observation  how  youthful  minds 
find  and  play  abont  the  chief  beauties  of  ballads,  of  Homer 
properly  told  in  English,  and  of  the  radical  conceptions  and 
great  situations  in  the  choicest  English  writers,  if  only  put  in 
proper  form.  Psychologically  imaginative  literature  is  a 
direct  development  from  this  variety  of  play,  and  into  this  ite 
unfoldment  is  natural. 

VI.  A  less  common  class  of  what  we  may  call  pathological 
lies  was  illustrated  by  abont  a  score  of  cases  in  our  retiima. 
The  love  of  showing  off  and  seeming  big,  to  attract  attention 
or  to  win  admiration,  sometimes  leails  children  to  assume  false 
characters,  e.  g.,  on  going  to  a  new  town  or  school,  kept  up 
wiUi  diffi<!uUy  by  many  false  pretenses  awhile,  but  liknly  to 
become  tnmsparent  and  collapse,  and  getting  the  ni;vs<]uer 
generally  disliked.  A  few  children,  especially  girls,  ar« 
honey-combed  with  morbid  self- consciousness  and  affectation, 
and  seem  to  have  no  natural  character  of  their  own,  but  to 
be  always  acting  a  part  and  attracting  attention.  Boys  prefer 
fooling,  and  humbugging  by  tricks  or  lies,  sometimes  of  almost 
preternatural  a^uteness  and  cleverness.  Several,  e.  g.,  com- 
bined to  make,  what  seemed,  a  very  complex  instrument  with 
conlH  and  pulleys  and  joints,  rallwl  an  "electri/^r."  Boys 
not  in  the  serret  were  told  to  press  smartly  on  the  knob  and 
they  would  feel  a  sliot^k,  when  there  was  only  a  hidden 
piu.  This  is  the  normal  diathesis  whieh  deveioiies  girls 
into  hysterical  invalids,  deceiving  sometimes  themselves  and 
sometimes  their  relatives,  most  on  whom  falth-curers  work 
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giitnaine  miraolet*,  and  which  makes  Ik>tb  into  ckarlatanfi  jud 
impoistorH  of  many  kinds.  It  ih  hard  for  many  to  believe 
tfaat  certain  women  who  fatfil  their  social  and  domestic 
daties  creditably,  can,  with  such  plac-id  naSvet*?.  relate  lozkg 
Beries  of  occuirencea  which  they  know  to  !»  utterly  false,  and 
that  men  they  meet  are  indulging  n  life  long^  pat>«ion  for 
deception,  that  they  love  the  HtimnUi8  of  violent  rupTQre« 
with  truth,  or  love  liftH  for  lh*'ir  own  wake,  as  victims  of  other 
intoxicanlH  li>ve  Hlroiitr  drink.  Tbi*  rec<mt  literature  of  both 
telepathy  and  hypnotihm  furnish  many  striking  examples  of 
this  type.  Accessory  motives,  lore  of  applanse,  money,  etc, 
arc  at  first  involved,  bnt  later  what  we  may  designate  as  a 
veritable  pseudomania  supervenes  where  lies  for  others,  and 
even  self-deception  is  an  appetite  indulged  directly  against 
every  motive  of  prudence  and  interest.  Am  man  mnnot  be 
false  to  others  if  true  to  iself,  no  he  cannot  experienc«'  the 
dangerous  cxfailai-ation  of  deceiving  others  witbout  being  in  a 
measure  his  own  vi(;tim,  left  to  believe  his  own  lie.  Those 
who  have  failed  in  many  le^tlmate  endeavors  learn  that  Ihey 
can  make  themselves  of  much  account  in  the  world  by  adroit 
lying.  These  cases  demand  the  most  prompt  and  drastic 
treatment.  If  the  withdrawal  of  attention  and  sympatliy, 
and  belief  in  the  earlier  manifestations,  and  if  instruction 
and  stern  reprimand  are  not  enough,  there  is  f^till  virtue  in 
the  rod,  which  should  not  be  spared,  and,  if  this  fail,  then 
the  doctor  should  l>e  called. 

Vfl.  [''inally,  children  have  many  palliatives  for  lies  that 
wonnd  the  conscience.  If  one  says  "really"  or  "truly," 
espet^ially,  if  repeate<l,  and  most  solemnly  of  all,  **  I  wish  U> 
drop  down  dead  tliiK  minute,  if  it  Ih  not  so,"  the  validity  of 
any  statement  is  greatly  reduplirated.  Only  a  child  wbo  is 
very  hanlcjied  in  falsehood,  very  fearful  of  consequences,  or 
else  tnithful,  will  reiterate  "it  is  so  anyhow,"  even  to  tears 
in  the  faw  of  evidence  he  cannot  rebut,  while  others  will  con- 
fess or  simulate  a  false  eonfession  as  the  easiest  issue.  Only 
young  children  who  mistake  for  tiiith  whatever  pleases  their 
elders,  or,  occasionally  those  too  much  <-ommended  for  so 
doing,  find  pleasure  in  confessing  what  they  never  did.  To 
say  yes,  and  add  in  whisper,  "in  my  mind,"  meant  no, 
among  the  children  of  several  schools  at  least  in  one  large 
city.  To  put  the  left  band  on  the  right  shoulder  also  has 
power,  many  think,  to  reverse  a  lie,  and  even  an  oath  may 
be  neutralize*!  or  taken  in  an  opposite  sense  by  raising  the 
left  instead  of  the  right,  hand.  To  think  *'  I  do  not  mean  it,'* 
or  to  mean  it  in  a  diffenmt  sense,  sometimes  excruciatingly 
different  from  what  is  curn^nlly  understood  wjis  a  form  of 
mental  reservation  repeatedly  found.     If  one  tries  not  to  hear 
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irhen  called,  he  may  say  he  did  not  hear,  with  less  guilt- 
An  acted  lie  is  far  less  frequently  felt  than  a  spoken  one,  «o 
to  nod  is  less  sinful  than  to  say  yes;  to  point  the  wrong  way 
when  asked  where  8ome  one  is  gone,  is  less  giiilty  than  to  nay 
wponply.  Pantomimed  lies  are,  in  short,  for  the  most  part, 
eanily  gotten  away  with.  It  is  very  common  for  ehiUlren  to 
deny  in  tlie  strongest  anil  most  solemn  way  wrongs  they  are 
a<-4'iised  of,  and  when,  at  l«ngth,  evidence  is  overwhelming, 
to  explain  or  to  think,  "  My  hand,  or  foot  did  it,  not  I." 
Thih  diHtindion  is  not  unnatural  in  children  whose  tenchera 
or  i>ari;nt«  so  ott^'u  snap  or  whip  the  particular  member 
whii-Ji  has  eommittetl  the  oHeuce.  In  short,  hardly  any  of 
Ww  sinuosilies  lately  asserted,  wliether  rij|;htly  or  wrongly,  of 
the  earlier  Jesuit  confessionals,  and  all  the  clalforatcd  phar- 
macopteia  of  placebos  they  are  said  to  have  used  to  eai*e  con- 
sciences outraged  by  falsehood,  seem  reproduced  in  the 
spontaneous  endeavors  of  children  to  mitigato  the  poignancy 
of  this  sense  of  guilt. 

In  fine,  some  forms  of  the  habit  of  lying  are  so  prevalent 
among  young  children  that  all  illustrations  of  it.  like  tlie 
above,  seem  trite  and  commonplace.  Thorough-going  tmth- 
fulness  comes  hard  and  late,  and  school  life  is  so  full  of 
temptation  to  falsehood  that  an  honest  child  is  its  rarest, 
as  well  as  it«  nobleitt,  work.  The  chief  pi-acticai  point 
is  for  the  teacher  to  distinguish  the  different  forms  of 
the  disease  and  apply  the  remedies  best  for  each.  So  far 
from  being  a  simple  perversity,  it  is  so  exceedingly  com* 
plex,  and  bom  of  such  diverse  and  even  opposite  tenden- 
cies, that  a  course  of  treatment  that  would  cure  one  form, 
would  sometimes  ilirectly  aggravate  another.  If  we  pass 
from  the  standpoint  of  Mrs.  Opif>  to  the  deeper,  bnt  oftpn 
misi'onceivwl  on«  of  Hwinroth,  and  strive  to  realize  the 
sense  in  which  alt  sin  and  all  ilisease  are  lieJi,  t)e<!'aase  per- 
Tersions  of  the  intent  of  Nature,  we  shall  see  bow  babitniil 
falsehood  may  end,  and  in  what  in  a  broad  sense  it  begins. 
A  robnst  tmth-speaking  is  the  best  pedagogic  preparation  for 
active  life,  which  holds  men  up  to  the  top  of  their  moral  con- 
dition above  the  false  beliefs,  false  fears,  and  ftilse  shames, 
hope*,  loves  we  are  prone  to.  The  effort  to  act  a  part  or  fill 
a  place  in  life  for  which  Xature  has  not  made  us,  whether  it 
he  schooMired,  or  instinctively  fascinating  to  intoxication  as 
it  is  for  feeble,  characterless,  psycho-physic  constitutions,  is 
one  of  (lie  cliief  sonnies  of  waste  of  moral  energy  in  modem 
society,  lies,  acted,  Ki>oken,  imagined,  give  that  morbid  self- 
eonscionsDesR  so  titUetiug  to  neurotic  consti  tut  ions.  The  habit- 
oal  gratification  of   »))  "  'N  wishes  indirectly  cultivates 

mendfloity,  for  tr  %tx*X  hardy  self-sacrifice, 
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which  luxury  makes  impossible.  Much  society  of  BtrftDgers 
where  "first  impressions ' '  are  consctoasly  made,  tevors  it. 
Freqaont  chanj;^  of  environment,  or  of  school  or  reoideixw, 
favors  it,  for  a  foclinfr  that  "new  leaves"  can  be  easily  tamed 
arises.  Frequent  novcltieK,  cvf  n  of  stndien,  probably  cnltirate 
one  of  its  most  incnrable  forms,  viz.,  that  state  of  nerves  where 
the  first  impression  is  strong  and  vivid  and  pleasurable,  while 
repetitions  are  indifferent,  if  not  soon  jwsitively  painful ;  a 
condition  which,  bat  for  multiplying  the  already  large  number 
of  mild  manJAH,  mi^ht  Ik*  mlled  luomania.  Children  should 
be  ehieldwl  from  Iwth  llu'  ]iroft'.ssional  mendacity  and  the 
talse  exaggeration  uf  the  abnormal  of  the  modem  newspaper, 
and  held  to  long  iinil  fimi  resiwni^ibiiity  hir  their  aol«  and 
wonls.  When  men  or  civilization,  yet  capable  of  it,  give  up 
the  lie  and  fall  back  to  their  bei^t  and  tmest  selves,  to  be 
and  to  l>e  accepted,  from  what  they  really  are  by  nature  and 
heredity,  one  of  t}ie  highest  and  moKt  intense  of  all  pleawttrm 
is  ivalized.  which,  though  narrowed  and  conventionaliaed  by 
Baany  religious  and  dogmatic  systems,  is  very  manifold  and 
may  appear  as  general  moral  reformation,  new  intellectual 
inHightH,  emotional  easement  and  satinfactiou,  greater  energy 
ia  aedon,  and  perhaps  even  gn^ater  phyisical  tx*ttcrmcnt  in 
certain  forms  of  disease  in  certain  temx>c rumen tt),  and,  In  a 
word,  is  still  from  the  standpoint  of  scientific  psychology, 
not  nnworliiy  the  grand  old — but  greatly  abused  term  — 
Begeoention.' 

Ed. 


'  Mach  of  the  material  here  reported  owee  Us  vslnc  to  the  tact  and 
ifidelkdgsbUity  of  MUs  S«ra  £.  wUtae  one  of  the  collectors. 
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I. 

Intboductoby. 

A  nnmber  of  the  phenomena,  nonnal  and  especially  morbid, 

irhioh  we  now  group  under  the  phirBiolo(ncal  category  of  reflex 

action,   are  noted   in  the  earUent  medic-ol  literature.     The 

HJppokratIo  writers  not  only  knew  of  a  general  consensus 

flwtween  different  parts  of  the  body — such  as  that  existing 

["between  the  uterus  and  the  breasts — but  in  their  sections  on 

'tiie  saored  disease,  or  madness,  it  is  easy  to  see  that  varioxia 

forms  of  reflex  cramps,  altJiongh  wrongly  understood,  had 

been  often  ob8crve<l. 

Galen  even  describes  correctly  the  effect  upon  the  aperture 
of  the  pupil,  of  closing  and  illuminating  the  eye,  and  tr(>ats  of 
diseases  and  abnormid  symptoms  which  arise  from  "sym- 
pathy." The  historj*  of  medical  studies,  before  the  great 
amilomists  of  tlie  sixteenth  century  had  deiuouKtrated  tlie 
exihtenie  of  nerves  as  distiui't  from  sinews,  rtK'onls  many 
tuhtajic-es  of  "symiKilhy,"  niediiited,  it  was  often  said,  by  the 
blood-vessels.  Some  of  these  are  jmrely  fanciful,  some  are 
due  U>  other  causes,  but  not  a  few  are  true  reflexes.  It  is 
impossible  to  approach  our  subject  without  asking  at  the 
outset  why  the  simple  rubric  of  reflexion,  which  now  exphuns 
so  much,  was  not  suggested  by  the  phenomena  so  oft<ea 
observed  Iiefore  the  second  fjuarter  of  our  own  century.  The 
answer  is  not,  however,  far  to  seek.  Besides  the  meagreness 
of  anatomical  knowledge,  there  was  a  deeper  and  more  generic 
cause,  suggested  by  the  very  wool  "symjmthy."  It  was  tJie 
belief  in  an  immaterial  psychic  principle  pt^rvading  the  whole 
body  and  meilttitlng  fn»ely  Iwtween  it.H  part«,  vrifhoiit  necfsei- 
iaiintj  a  direct  connection  of  ftjtfniea.  This  general  notion  which 
long  prevente<l  any  adequate  conception  of  reflex  movements, 
ami  whicb,  as  we  shall  see  later,  is  still  clierished  by  a  few 
uncritical  Kcieutific  men,  is  no  less  universal  and  spontaneona, 
tlmn  language  itself,  in  the  earliest  known  forms  of  which  it 
is  HO  manifoldly  hcen.    U  is  nothing  more  nor  1<  rltr 

nalism,  or  animism,  t>cginuiug,  as  It  natu 
form  of  psychological  dualism,  at  first  wit) 
a  refined  esscni-e,  intangible  as  a  shadov 
body  in  dreams,  vital  aa  the  brcuUi,  fli 
and  endowing  animalB,  plants,  inorgau} 
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deroente  of  the  world  itself,  with  a  distinct  animatingf  if  not  a 
free  and  more  or  less  conscious  principle.  The  siipi*osed 
mibUo  operations  of  this  principle  have  been  often  character- 
\ied.  It  will  answer  our  puipose  here  merely  to  reoftll  to 
mind  a  few  not  unfamiliar  historical  motif/i,  which  we  wl&h 
might  serve  to  broaden  the  narrow  and  convpntional  UneB 
wrongly  followwl  in  the  so-callwl  '*  history  of  philosophy.** 

In  the  rudimfmtarj'  phyKJolog^'  and  iialhology  of  nearly  all 
the  Gi-eek  phihwophers,  Xht:  piwuma  or  ftMt/rht-  plays  thocliief 
rdle.  Plato,  the  grnat  protagonist  of  all  modem  animistic 
philosO])hiziug,  conreive<l  th<^  soul,  aM,  at  the  same  time,  tii« 
principle  of  life,  and  as  ind«|M'ndent  of  the  l)Ody.  It  thought 
in  the  ht^,  felt  in  the  breast,  and  dci^ired  in  the  Indly.  It  was 
closely  <*onne('ted  with  thi*  worldsonl,  while  over  the  material 
world  the  idt-a  reigned  supreme.  Aristotle,  who  may  l>e  said 
to  have  given  form  to  the  luediseval  Christian  philoHophy,  and 
especially  to  its  psychology,  an  well  as  to  have  first  taught 
the  development  tlieory  ami  the  doctrine  of  U»e  imjwci-s  or 
faculties  of  the  soul,  recognized  a  nutritive  son)  in  plants,  a 
aensory  soul  in  animals,  and  a  thinking  soul  in  man.  As  the 
principle  of  life,  it  was  inseparable  from  the  body,  while  the 
thinking  nous  wa^  immortal.  It  whh  the  sufficient  cause  of 
all  the  phenomena  of  life.  Its  chief  seat  wns  the  hcait,  and  it 
was  mediated  by  fire,  air.  or  ether.  The  Stoics,  the  pneumatic 
school  of  mcflicine,  and  even  Galen  believed  the  body  perva<ied 
through  all  its  faculties  by  vital  or  intelligent  forces.  The 
cahalistic  systems  of  emanation,  which  so  cQectually  oxtin- 
gaishcd  medical  knowledge  and  art  after  Galen,  tanght  that 
demons,  once  united  near  God.  fell,  and  now  pervade  all 
nature,  giving  it  harmony,  "as  tlie  human  body  is  pervaded 
by  sympathies.'*  Diseases,  especially  those  of  the  norvoas 
system,  were  ascribed  to  the  presence  of  devils.  The  physi- 
cian mast  not  so  much  eitudy  magic,  which  was  suspected,  as 
science  came  to  be  later,  but  must  struggle  up  by  prayer, 
asceticism  and  extasy  to  gain  the  theurgic  power  of  exoreiam 
by  knowledge  of  and  living  union  with  the  omnipotent,  sper- 
matic Word  of  God.  Meanwhile,  devastating  plagues  and 
bntastic  neural  diseases — lycautrophy,  obsession,  dancing 
and  self-scourging  manias,  aud  the  children's  ci-usade,  which 
Heeser,  in  his  history  of  epidemic  disea^ies,  well  describes  as 
a  '^psychic  i)est,"  were  explained  on  this  principle. 

C^rdanus  taught  that  there  wa.s  a  .sympathy  Iwtwecn  certain 
parte  of  the  body  and  certain  planets.  Paraoelsas,  whose 
vagaries  overthrew  the  authority  of  Galen,  asserted  that  the 
soul  itself  had  a  soul,  and  that  had  another,  and  so  on  to  tbe 
fifth  potonce  or  the  quintessence.  He  taught  the  existence  of 
a  sidereal  and  an  astral,  as  well  as  a  material   body,  and 
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4i&snmcd  a  conscious  regetative  principle  or  archaus,  which 
separated  the  good  and  the  bad  in  food,  ted  the  ranous 
orgnns  and  kept  them  nt  work,  and  mast  occasionally  be 
ronsed  by  medicine  or  otherwise  from  forgetfnlness  of  its 
dutien.  According  to  the  iJosicruciaiiSj  medicine  rests  on  a 
knowledge  of  universal  harmony.  Plants  suffer  our  diseases, 
and  all  di^eat^ea  havt^  their  real  &eat,  not  in  the  material 
organism,  but  in  au  animating  principle.  Thns  the  8ym]tatl)y 
of  medicines,  of  which  they  wrote,  was  no  mere  metaphor  to 
their  minds.  Not  only  was  the  existonce  of  a  panacea,  as  the 
counterpart,  of  poiaons  univenially  deailly,  asserted,  hut  it 
was  assumeil  that  all  diw-asee  hml  at  Iwttom  on«  owult,  imma- 
terial cause,  and  must  also  have  one  v.utv,  whirli  wjij*  to  !« 
spiritually  songht,  disc^rniMl  and  applied.  Thus  mwlirine 
was  connected  witJi  t^hristologj-.  Ci-oil  as.sert«d  that  all  nature 
was  alive,  and  nothing  was  dead.  Maiv  is  made  after  the 
psiltsm  of  the  tiruiaraent.  All  that  uxImIs  in  the  world  at 
large — even  minerals  and  plants — exists  also  in  microcosmic 
man.  Every  herb  represents  a  star  and  every  star  an  herb; 
and  the  doctor  who  is  regenerate  by  the  light  of  divine  grace 
knows  the  magnetic  star-tent  Inflncnccs  by  which  all  medicines 
work,  and  tht-  mysterious  signatures  in  accordance  with  whirh 
they  mu.st  bo  applied.  I^ter  it  was  said  that  every  organ  had 
its  vital  part.  We  even  read  of  a  vital  astronomy :  and  all 
nature  was  aoimatod  by  sympathies  and  autipatliies.  As 
Geulinci  declared  that  mind  and  body  were  so  distinct  and 
opposed  that  they  could  aficct  each  other  only  through  a 
divine  mediation,  so  Helmont  tanght  that  no  medicine  could 
take  effect  save  through  "  the  gracious  compassion  of  Uod.** 
Disease,  it  was  repeatedly  urged,  was  not  merely  an  accident 
or  a  substance,  but  a  struggle  of  the  vital  forces  against  the 
invasion  of  a  morbid  species  or  principle.  Near  the  end  of 
the  seventeenth  century,  many  of  these  conceptions  wen*  com- 
bined in  the  influential  theory  of  Htahl,  that  the  sonl  must  Iw 
assume<l  as  the  one  only  imumterinl  and  active  principle 
in  the  body,  the  latter,  as  material,  being  absolutely  passive. 
Every  physiological  process  and  movement  whatever  is  the 
work  of  this  rational  and  intelligent,  although  not  always 
conscious  or  reflective  sonl.  Fever,  e.  g.,  Stahl  regarded  as 
the  excreting,  secreting,  circulatory  processes  of  a  sound  soul 
resisting  some  noxious  agent  or  activity^  and  as  imposrtihjc  in 
ftnjmals  beoMue  they  have  no  sonl. 

The  inflaeoioe  of  such  conceptions  has,  fortunaMv  enough 
for  the  human  race,  ceased  for  tJie  most,  jmrt  I 
theory  or  the  legitimate  practice  of  medirim 
are  common  and  potent  enough  among  uu«> 
ish  physicians.     In  the  nataral  philosoi 
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Oken,  the  KpiritimliKtic  conception  obtained  a  very  strong  bold 
of  the  popular  half-cnltnred  mind,  which  it  still  fa8<'inaf4?8  in 
the  form  of  Hartmann's  exiwKition  of  the  Unconscious,  in 
HsBckers  Hpeculations  about  the  c^-soiil,  etc  Here  too,  ma 
we  shall  exi>lain  later,  we  l>elieve  the  theories  of  Whytt  and 
Pfliiper,  and  tlieir  rfhaliilitation  by  G.  H.  Lewes,  mast  event* 
nally  \n'  rliiswd.  Tlint  <hapt«r  of  it  which  treat«  of  nenrotts 
functions  hnn  l>eon  lonpemt  and  nioHt  dinnuilly  ohNciired  by 
the  same  da^sof  HujKThlitions  which  wicncc  ban  hud  lo  oppoae 
in  some  form  at  every  step  of  its  progn^as.  It  is  plain  that  if 
corporal  functions  are  mediated  by  immaterial  a^ni-ies,  phy- 
siolu^ical  science  is  iuipoFsible.  If,  Iwtween  a  htimulus  and 
the  rt-actionary  movement  in  the  leg  of  a  freshly  decapitated 
frOK.  liny  sort  of  a  sensory  or  volitional  proce^jH  is  iuterpoUted 
which  IB  different  from,  or  can  in  the  least  def^ree  affect  ihe 
train  of  UKx-hanical  or  chemical  activities  in  the  tJssues.  it 
follows  that  jost  in  that  dejrrce  all  inferred  laws  concerning 
the  action  of  reflex  centers  (^an  be  only  conjectured  as  far  as 
their  more  broadly  philosophical  beaiings  are  concerned. 
These  spiritnalistic  superstitions  were  indeed  opposed  not 
merely  to  the  principlejt  and  methods  of  science  in  genenU, 
bat  were  eminently  inconsistent  with  such  fundamental 
schematisn^s  as  sensation  and  motion,  feeling  and  will,  stimu- 
lus and  rea<-tion,  etc,  the  slow  development  of  which  by  the 
Moutpelier  school  and  elsewhere  gradually  paved  the  way  for 
a  neuropsychology  which  came  to  r^rard  reflex  action  as  the 
element,  iiidiment,  type  or  unit  of  mind. 

Again,  it  was  frequently  said  that  sympathies  were  medi- 
ated by  the  blood  vessels.  This  seems  like  at  least  an  attempt 
at  a  physiological  explanation.  This  iloctrine  was,  however, 
C-losely  connecte<l  with  early  spiritnalistic  conceptions  on  the 
one  hand,  and  with  an  erronwins  conc«'ption  almost  universally 
held,  in  some  form,  for  nearly  a  score  of  c^'nturies,  on  the  other. 
In  the  first  plat.*,  in  dead  animals  the  arteries  being  found 
nearly  empty  were  thought  by  the  ancients  to  be  filled  from  the 
Inngs  with  air  or  ether,  as  their  name  indicates.  Ether,  accord- 
ingto  the  extended  and  influential  Pythagorean  school,  wa^the 
highest  and  purest  part  of  the  air,  the  medium  in  which  gods, 
planets  and  immortal  souls  live  serenely,  in  eternal  motion. 
Demokritns  taught  that  the  psychic  nature  was  inhaled 
constantly  from  the  air.  The  soul  of  man  was  thus  called 
a  product  or  part  of  the  world-soul.  Diogenes  made  air 
the  first  element,  and  said  that  life  and  thought  were  given 
in  or  with  it.  The  Hippokratic  school  explained,  further, 
that>  after  reaching  the  arteries,  the  ether  passed  to  the 
hrain.  where  it  left  the  "bloom  of  its  for(«8,"  iucxcasin^ 
sensibility  and  mobility,  and  thence  flowed  to  other  parts  of 


BEFLEX    ACTION. 


75 


tile  body,  which  are  rital  in  proportion  to  the  npamess  of  thoir 
Taficiilar  rpiation  to  the  brain.  By  a  onrions  confiiKion  of  the^ 
two  Btwnd-iM)ints,  the  brain,  and  not  the  heart  or  diaphnijo",  as 
many  supposed,  was  made  the  seat  of  feeling  and  knowledge, 
while  at  the  same  time  it  wa*t  reganled  as  a  gland  that  coole*! 
and  tempered  the  heat  of  the  heart,  by  aeci-eting  phlegm 
which,  if  itB  passage  downward  and  ontn'ard  was  checked, 
fCaased  epileptic  cramps,  tefanvs,  ^gja^mus,  ct/ninis,  mndnese, 
and  a  disease  which  iiMH'ms  to  have  l>een  fahes  dorimaliji. 

Hence,  it  was  inferred  that  such  diseases,  whirh  have  playeil 
so  iinportajit  a  part  in  the  ejirly  histor>'  of  religion,  wer«  no 
more  holy  thau  others,  need  no  expiation  and  are  cured,  not 
by  magic,  but,  like  all  diseases,  by  applying  tlie  counter- 
cause.  Hence,  too,  the  great  influent-ir  ascrilied  to  winds, 
weather,  and  the  location  and  frontage  of  houses,  to  whicJi  so 
much  space  is  devot«d  by  this  school,  in  a  fashion  so  eminently 
sanitary  and  in  accordance  with  the  customs  and  climatology 
of  GrcK^'o,  and  which  CAn  be  traced  in  a.strological  vagaries 
that  haunt«tl  therapeutics  for  many  centuries.  The ''powers 
of  the  air,"  the  rushing  wind  or  spirifutt^  the  higher  pneumatic 
natiiiY-  of  man,  concentric  airy  spheres  peopled  with  more  and 
more  heavenly  natures  as  the  sonl  ascends,  and  many  other 
widely  current  conceptions  of  primitive  psychology,  show  how 
deeply  inwrought  was  the  notion  of  an  airy,  etherial  soul  per- 
vading the  whole  body,  no  less  efieotnally  than  the  blood-gasses 
in  the  processes  sometimes  grouped  together  by  modem  physi- 
ology as  "internal  breathing.'*  Plato  thought  taete  was  medi- 
ated by  small  bloodvessels  which  pass  from  the  tongue  to  the 
hi'art,  and  hairing  by  the  motion  of  the  air  being  carried  over 
into  the  blood.  Whili'  the  brain  was  spongy,  moist,  and  the 
seat  of  cold  which  tended  downward,  the  heart  was  the  pource 
of  heat  and  lire  which  tended  ujiward,  to  prevent  the  loo  lavish 
efflux  of  which  the  eye-lids  were  designe<l.  From  the  notion 
of  the  sacredness  of  blood  as  a  medium  of  the  soul,  came  the 
snbtletiefl  of  the  pulse-feelers,  who  distinguished  a  score  of 
fantastic  kinds  of  pulse  from  which  they  practiced  divination, 
as  was  later  done  with  the  urine  of  which  nineteen  colors  were 
distingnished,  as  well  as  the  sixty  specie*  of  fevers  described 
in  the  fifteentli  century. 

Again,  symjmthies  were  mediated  not  by  the  blood  directly, 
bur  t>y  animal  spirits  Be<'.rete<l  from  it  in  the  ventricles  of  the 
brain,  the  systole  auti  diastole  of  which  <-nuHed  tliem  To  circu- 
late along  the  nerves  through  the  body.  One  medJitTol 
>niist  describes  the  optic  nerve  aa  havioK  the  form  of  aj 
boUow  tube,  so  that  the  visual  sptrtta  m  irrrinj^ 

the  ideu  from  the  air  and  idola  from  ot 
Such  conceptions,  gatihered  almost  at  rami 
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iDnstrate  the  gonoral  psycho-phyaic  notions  which  provailed 
until  Harvey,  in  the  first  half  ot  the  seventeenth  eenlujy, 
demonstrated  the  circnlBtion  of  the  blood,  and  vhicli  for  a 
long  time  prevents  the  iicof^jitAtion  of  his  theorj-.  Even  when 
he  urged  that  in  the  embryo,  !it  I«i«t,  blood  and  not  etlter 
must  cironlatf'  in  the  arteries,  it  was  replie^l  that  one,  as  veil 
as  tlie  other,  couhi  l>e  derived  from  the  mother.  It  was  tar 
easier,  one  antagoniHt  urged,  to  conceive  tine  meshes  in  the 
walls  of  the  heart,  jwrhaps  cIobc*!  after  death,  through  which 
air  ent<ered  from  the  tnng»,  than  to  imagine  the  fine,  inviHible 
capltlarieA  which  Har^-ey  assumed  all  over  tlie  body,  connect- 
ing arteries  and  veins. 

Toward  the  end  o!  the  sixteenth  century,  l>efor(!  Harvey  h;id 
made  bin  obKervatiouH.  the  opiniuu  iH'^an  to  g-atn  ground 
among  anatorai.st.s.  that  the  sympathies  were  me<lialed  by  the 
nerves  which  wt*re  l>eKinning  to  attract  great  attention.  This 
was  in  some  sense  established  by  WilUs,  who  waH  the  l>est 
anatomist  of  the  seventeenth  centnry.  Where  two  porta  of 
the  body  were  in  sympathy,  ho  inferred  that  they  were  con- 
nected by  nerves  lnst€^  of  by  blood-vessels.  This  opinion 
was  current  for  a  long  time.  A  ghim-c  at  the  neurology  of  this 
period  will  suBice  to  show  that,  although  much  was  done  by 
tlie  great  observers  whose  names  are  pitservod  in  the  nomen- 
clature of  the  brain,  they  were  very  far  from  attaining  to  any 
adequate  conception  of  the  functions  of  a  nervons  center,  or 
even  of  nervous  fibres.  But  a  few  decades  before  Willis 
WTOt«,  one  observer  had  urged  with  great  vigor  the  Arlstotei- 
ian  theory  that  the  nerves  took  their  rise  from  the  heart, 
t)ecause  the  soul,  being  one.  could  have  but  one  seat  and  that 
must  be  the  heart,  which  was  the  first  point  of  motion  in  the 
impregnated  egg,  and  was  immediately  afiected  by  every 
emotion. 

The  arteries,  which  condncteil  ncr\'ona  energy  from  the 
heart  to  the  brain,  had  a  nen'ous  envelope,  and  after  their 
cavities  had  nnited  in  the  brain,  their  wails  divided  as  nervous 
tiu^ads.  AJt-hongh  the  animal  spirits  were  secreted  from  the 
blood  of  the  rJufviti  }>iexi,  Servetus  said  the  proper  seat  of 
tike  sonl  was  the  a<iueduct  of  Sylvius.  The  first  and  second 
rentrieles,  he  explained,  received  images  from  the  external 
world;  the  third  was  the  seat  of  thought,  and  the  fourth  of 
iiMiDory.  The  cortex  and  oonvohitions  of  the  brain  were 
Deflected,  the  base  and  oentre  attracting  chief  atteutiou,  in 
sptte  of  the  old  notion  that  tiie  outer  membrane  endo^^ing  it, 
in  which  it  was  long  thought  the  cerebral  nerves  in  part  took 
their  origin,  wa^  essential  to  psychic  processes.  MHien  FaUo* 
irfo  uiged  that  only  the  optic  nerve  was  enclosed  by  a  mem- 
bnow  of  the  dura  mater,  it  was  for  a  time  thought  that  thia 
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was  a  pecaliarity  of  sensory  as  distinct  from  motor  nerves. 
Long,  and  sometimes  bitter,  was  tiie  controversy,  whetiier  the 
optic  nerve  was  reaUy  hollow,  that  the  visual  spirits  might 
reach  the  eye ;  whether  the  brain  had  more  veins  than  arteries ; 
whether  it  was  a  gland  and  tlie  glands  nervons ;  whether  nerves 
contracted  and  relaxe*!  ;  whether  the  cercbellnni  had  nerves 
of  its  own ;  and  at  what  point  the  soul  wa.s  must  proliably 
located.  The  corpora  xtriata,  according  to  Willis,  was  the 
seat  of  sensation,  while  the  activity  of  llie  soul  was  chiefly 
con(5eutrated  in  tlic  corpus  collottum,  on  the  surface  of  which 
ideas  wei-e  mirroreil  as  on  a  white  wall.  A  whitish  nervous 
sap  is  the  vehicle  of  the  animal  spirits.  Others,  influenced 
by  Newton's  discoveries,  arg^ued  for  a  solidai-y  structure  of 
tJ^c  nerves,  and  the  theory'  of  nerve-\ibration,  analogous  to 
the  undulations  of  ether,  was  generally  adopted  by  English 
physiologists.  On  the  one  hand,  it  was  urged  that  tlie  vessels 
>about  thf  circle  of  Willis  were  the  centrt^  of  sensation,  and  the 
^4ura  mafer  was  that  of  motion  ;  while  in  Italy  it  was  thought 
that  the  latter  enclosed  four  ventricles  like  the  heart,  and  was 
the  centre  trom  which  nerves  proceeded,  like  the  blood-vessels 
from  the  heart;  and  finally,  Uiat  it  was  loose  enough  to  beat 
like  the  heart,  as  its  analogous  fibrous  stmcture  Indicated. 
Thus  all  the  movements  in  the  bo*ly  which  were  effected  by 
nerves  were  ultimately  caused  by  the  force  imparted  to  theiu 
from  the  dura  mater,  the  movement  of  which  aided  the 
ein-nlation  in  the  brain,  secret<'<l  the  nciTe  juice  anil  diffused  it 
thronghout  the  nnrvons  system,  anil  tlie  extreme  sensitiveness 
[Of  which  indii'ated  that  it  was  the  seat  of  all  sensation.  It  was 
reserved  for  Haller  to  demonstrate  tliat  the  dura  mater  waa 
inunovahle,  insensitive,  iind  was  not  the  origin  of  nerves.  Thns 
sympathy  or  consent,  altiiough  rightly  locate<]  in  the  nervons 
system,  was  not  much  nearer  a  correct  explanation  than  when 
it  was  thought  to  be  mediated  spiritually,  or  through  the 
blood-ves.sels. 

A  fourth  tliporj',  more  important  for  onr  theme,  took  its 
origin  in  the  epoch-making  discovery  of  the  Tather  of  German 
physiology,  Haller,  which  properly  dated  with  hiK  communi- 
cati»n  to  the  Gcittengen  Academy,  in  1752.  He  ha<l  tested  a 
great  nnmlier  of  tisnnes  and  orgauK,  and  found  tiiat  the  irrita- 
tion of  some  mused  senHafion,  antl  tliat  of  others  caused 
movement  or  contra<'tion.  Only  (host!  parts  whicii  eontuincd 
muscular  fibr<;Meuuld  <*ontntcl,  wliile  iktvcj*  w«mi'  iiol  it-ritnt'l-- 
because  they  could  not  move.     He  found  ^\k::\i 

irritable  some  lime  afl4»r  they  were  s'  |i  u 
and  compared  tlie  coutnu'tiuu  of  tin-  liiu' 
by  tlie  blood,  with  that  of  the  voluntar 
the   will.     IrriUbUity  he  found  ooiu 
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mnaotes  vlUle  nenrous  force  m-orkt^l  throngh  thu  vilK  tl 
n»alt  being  (he  same  in  both  cjutt^M.  Uithfrto  ev^ry  roro6 
tolerated  in  tht^aiiimal  ljo<ly  liwl  l>een  either  rIoBely  anaiogOOB 
witJi  known  cheiiiica)  or  mechanical  (oroefl)  or  eUe  had  been 
rPK^rtl^  as  more  or  lews  Hpiritiial.  Haller  anatyi^nl  the 
bitiiprto  inexplic»ble  fiint'iionti  of  motion,  and  foand  an 
«l<miHntar}  power  inherent  in  inuHciilar  fibrcw.  which  was 
alwayH  present  and  arousetl  hy  irritation,  anil  which  ha*]  no 
pimiilel  in  iiior}c»nii-  nature.  Haller  was  moderate  and  rational, 
and  n^rurdtNl  irritahility  only  a.s  u  power  peculiar  to  and 
iiilieront  iu  muscular  libre-K.  The  lonti;  discussion  of  his  dis- 
covery that  followed,  and  which  for  a  time  eclipsed  nearly 
every  other  question  in  medical  science,  equals,  if  it  docs  not 
exceed,  in  vaj^aries  the  philosophical  speculation  consciously 
and  unconsciously  sugj^^sted  or  fashioned  ii|)on  the  demonstra- 
tion of  magnetism  and  electric  polarity.  Whitt  declared  that 
aU  part«  of  the  aniiinil  1>ody  wei-e  sensitive,  whether  contaiiiiiii^ 
nerves  or  not;  and  that  the  so-called  irritability  was  a  psychic 
activity.  Some  foannl  a  rehabitilatiou  of  occult  qualities  in 
the  doctrine  of  irriiabtlity.  >Some  thought  that  all  muscular 
action  depended  on  nervous  tiuid  or  the  wi«  nervo^ta.  On© 
writer  said  that  only  nerves  could  excite  the  vital  moleoulAT 
activity  ot  contraction,  and  not  a  few  argned  that  diseaaea 
wen?  caused  by  means  of  medicines  working  upon  irritability. 
Irritation  and  stimulus  henceforth  became  dominant  ooocep- 
tionsin  pathology. 

Gaub  distinguished  the  sonl,  to  which  he  ascribed  not 
only  the  instincts  bnt  even  r»'spiration  and  vital  foroe,  and 
defined  the  latter  as  the  power  hy  which  living  matter  oon- 
tnu'ted  under  the  influence  of  irritation.  Living  matter  is 
matter  that  ("an  (Hjntratrt  and  fcft^l,  and  an  irritation  he 
explains  as  that  which^  by  contact,  excites  vital  force  to 
action.  In  his  Pathology,  however,  he  uses  the  word  irrita- 
bility in  quite  a  different  sense,  oa  increased  activity  of  the 
vital  force,  and  as  nuoh,  opposed  to  torpor.  Vital  force,  he 
argued,  was  something  unique  and  not  to  be  sought  in  Qm 
elements  of  organisms,  for  the-se  could  still  subsist  when  it  was 
gone.  It  was  not  even  to  l^e  confu8e4l  with  the  electric  or 
nervous  fluids,  which  two  latter  some  identified.  Barthey 
added  to  irritability  in  mnsoles  a  "dilatation-foroe,''  and 
regarded  their  rest  as  active.  Grc^ry  thought  irritability 
was  to  be  distinguished  from  nervous  force  only  by  its  aeat* 
and,  besides  a  de^l  elastic  fon«  in  muscular  fibre,  describaa 
a  third  "  tonic  force,"  which  nwistAMl  their  i-elaxation.  Schifw 
regarded  sensibilit>'  as  iude[>endeut  of  its  material  basis  and 
essentially  identital  with  vital  force,  while  irritability  depended 
upon  it.     Borne  located  irritability  in   tlie  solid,  others  la 
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flnid  parts  of  the  body.  Many  said  everything  which  can 
react  is  irritable,  thus  extending  the  notion  to  the  whole 
body;  while  Bcorea  ol  Bpeculations  for  which  we  hove  no  space 
and  the  reader  would  hove  no  patience,  were  freely  indalf^l  in. 
Bailor's  conception  of  irritability  rested  upon  the  phenom- 
ena observed  in  the  heart,  which  he  supposed  to  l>e  without 
nerves.  This  error  was  natural  enough  when  we  consider 
that  the  nerves  of  the  heart  are  no  small  that  only  the  most 
accomplishwi  niicroscopistsoan  tnicetliein.  Only  one ol)serveT 
seems  rightly  to  have  understood,  aiid  to  have  eflet'tively 
contributed  to  the  development  of  Haller's  conception  of 
irritability.  Fontana,  in  hiHclasHical  experiments,  published 
in  1776,  demonstrated  the  diflerenw  Initwwjn  irritability  and 
elasticity  (which  continned  its  oscilations  after  the  cause  was 
removed)  on  the  one  hand,  and  the  vitt  nervwa  on  the  other. 
He  showeil  that  everj'  Mliniuhm  diminished,  while  rest 
Increased,  irritability.  He  af^i-eed  with  Haller  that  the  nerv- 
ous agent   was    the  e.Tcitin^,    but    not   the   imme<liate  and 


sufficient  cAuse;  that  in  most 
excitor  of  the  irritability  of 
dis4X)venes  of  Galvani,  near 
century,  attention  was  called 


cafiCB  it  acte<l  oh  the  external 
the  muscular  fibre.  By  the 
the  l>CfrinninK  of  the  present 
to  the  phenomena  ot  uer\''eH 


acting  under  electrical  stimulation,  and  the  important  question 
whether  muscles  were  IrritAble  without  the  mediation  of 
nen'ous  fibres,  was  demonstrated  after  the  effect  of  ciirara, 
which  destroys  the  action  of  nerves  upon  muscles  was  dis- 
covered, independently  and  at>out  the  same  time,  by  KoUiker 
and  Claude  Bernard.  This  wc  may  re^&rd  as  a  triumphant 
vindication  of  Haller,  whose  work  resulted  in  exorci.sing  from 
muscles — the  last  excited  element  in  the  "reflex  arc''  —  tlie 
mystic  notions  of  vital  force,  and  in  opening  up  the  broad  and 
fruitful  field  of  myology  to  scientific  methods. 

Although  Haller  had  found  that  certain  part^,  such  as  the 
pleura,  the  bronchi,  etc.,  re8pon<led  to  stimulatiou  neither  by 
sensation  nor  motion,  another  important  i-esult  of  his  experi- 
ment.s  was  to  (^use  funi;tiou»  and  parts  to  fall  into  two  great 
categories,  one  sensory  and  the  other  motor.     This  important 
dichotomy,  which  still  underlies  most  conceptions  of  rf^fipx 
action,  also  began  at  once  to  play  an  exceedingly  oonHpiououH 
part  in  mediciU  and  philosophical  theories.     The  notion  of 
vital  force  was,  in  fact,  as  some  complained,  divided  into  two 
principles.      Sensibility  was  paralleled  or  contrust^Ml  with 
irritability  at  every  point.     The  mystics  and   followers  of 
StaU  substituted  motility,  or  perhaps,  like  Borden,  volonU 
motion,  as  the  second  term  of  the  two  elementary  physi* 
phenomena.     Many  tnuislated  irritability  in  the  tn 
loosest  way,  as  the  power  of  re«cting  upon  onter  Impn) 
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all  sorts.  Even  subjective  phenomena,  soeh  as  pain,  reflexion^ 
etc. ,  were  characterixod  as  higher  manifestations  of  irritability. 
In  tJbc  system  of  John  Brown,  vbieb  became  so  influential  on 
tiie  continent,  excitability  wa8  Baid  to  be  located  in  nerve  and 
masde  snbetance,  and  was  defined  as  the  property  of  lining 
called  into  wlf-a^ivity  by  the  action  of  external  Btimoll;  and 
wa«  m;ule  the  specific,  thongh  otherwise  unknown,  character- 
istic of  living:  matter.  The  latt«r  tends*  at  every  point  and 
movement  to  fall  into  it«  simpler  etement«,  htit  is  forced  to 
continue  the  processeH  which  eonxtitiite  vitality  by  external 
activities  ever  incident  opon  it  in  all  directions.  Too  mncii  of 
the  latter  cauneM  hj'persthimic;  too  little,  the  asthenic  diseases. 
Life  is  thus  reaction,  and  all  itM  prooessea  are  made  op  of 
stimuli,  excitability  and  excitement. 

The  only  phyHiological  fact  upon  which  this  claj^s  of  speoa- 
lations  rested  was  the  observalion  that  the  stimulation  of 
certain  nerves  Heemod  to  cause  only  sensation,  and  that  of 
others  only  motion. 

The  discovery  of  the  Voltaic  pile,  with  iLs  negative  and 
positive  pole,  was  iounediatcly  seized  upon  with  the  greatest 
avidity,  and  became  the  fundjuiiental  category,  now  in  more 
now  in  le^B  disguised  or  conscious  form,  for  a  mass  of  medical 
and  philosophical  speculation.  Life,  it  was  said,  was  analo- 
gous to,  if  not  identical  with  electricity,  and  the  intel]e<anal 
world  seemcxl  to  fall  apart  into  the  (|uaint  electric  dualiKtns  of 
active  and  passive,  male  and  female,  day  and  night,  thought 
and  feeling,  acid  and  alkali,  etc.,  etc.  Many  preferred  U> 
regard  the  universe  as  made  up  of  triads.  Oxygen,  hydrogen, 
and  carbon  were  often  suggested,  but  under  the  influence  of 
Blumenbach,  and  especially  of  Schelllng,  the  triad,  reprodac- 
tion,  Irritability,  sensibility,  as  a&cending  potencies  of  the  abso- 
lute, revealed  suecessively  in  the  ascending  orders  of  animal 
life,  gradually  unfolded  into  speculative  forms  which  Humboldt 
well  designate*!  as  the  satnmalia  of  natural  science.  He^^  is 
preeminently  indebted  to  Volta  for  his  imicfue  dialectic 
method  of  alliimntion  or  position,  negation,  and  meiliution  or 
indlflerencepoint.  Meanwhile,  medical  art  and  science  grad' 
ually  decayed  in  Germany  until,  in  1830-40,  they  were.,  by 
general  consent,  in  worse  condition  here  than  in  any 
enlightened  country  in  Europe,  while  animal  magnetism,  cni- 
nioseopy,  and  homceopathie  vagaries  sprung  np,  grew  rank  and 
struck  deep  root  in  soil  in  which,  if  anywhere,  only  minute 
and  painstaking  investigations  of  the  physical  conditions  of 
health  and  disease  shonltl  he  cultivated.  Only  for  the  funda- 
mental dichotomy  of  sensation  and  motion  was  8oli<l  physio- 
logical ground  won  later  by  the  great  discovery  of  Charles  Bell, 
that  the  posterior  spinal  nerves  were  sensory,  and  the  anterior 
nerves  motor. 
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Tt  will  help  QH  to  uiiderHlnnU  another  element  of  ihe  greatest 
importance  for  our  tiieme  to  go  back  lo  the  sevent^-ejith  (cen- 
tury and  lo  remember  thut,  as  Plato  is  the  philoRophic  fatiier 
of  most  spiritualistic  tones  of  thought,  so  Des  Cartes  may  I»e 
Baid.  iu  general  terms,  to  have  introduced  into  the  modern 
■world  that  form  of  dualism  which  has  supersede*!  Flatonism, 
and  proposed  the  fimdamcntai  problem  with  which  philosophy 
has  been  so  largely  occupied  ever  since,  viz.,  the  mediation 
between  mind  and  matter,  sonl  and  body,  thonght  and  being. 
We  will  not  here  pause  to  trace  out  the  repressing  effect  which 
the  metaphysical  theories  which  centre  about  the  tlteory  of 
knowledge  have  had  upon  legitimate  psychological  studies. 
It  is  important,  however,  not  to  forget  that  Des  Cartas  was  led 
chiefly  by  the  exigencies  of  his  system — according  to  which 
mind  as  thonght  could  have  nothing  in  common  with  matter  as 
extension,  and  mnst,  tlierefore,  l>e  brought  into  a  forced  union 
with  it — and  partly  by  his  i)hysieo-matiiematical  tastes  and 
stndies  to  describe  the  lK}dy  as  a  machine,  and  that  this 
characterization  had  gre^t  influence  upon  minds  of  an 
empirical  onler.  Great  and  prejK>nderating  as  wei-e  the  powen* 
he  ikssigneil  to  the  soul,  the  limitation  of  its  seat  to  a  single 
part,  and  the  relegation  to  it  of  only  those  activities  within  the 
body  not  strictly  mechanical,  was  a  st<^p  of  great  importance. 
Besides  this,  Des  Cajtes'  whole  habit  of  mind,  his  inability  lo 
think,  save  with  visual  and  mathematical  concepts,  his  physical 
conception  of  physiology  and  the  form  and  nature  of  partidea 
Terc,  no  doubt,  of  much  direct  and  indirect  influence  in  form* 
lag  the  mechanical,  or  so-called  iatro-mathcmatical  school  of 
medicine.  A  more  diixn-t  stimulus  to  this  school  was  given  by 
the  brilliant  demonsti-ations  of  Galileo,  while  Uarvey,  Bacon, 
the  revival  of  fine  arts  in  Italy,  and  the  nufruitfulness  of 
chemical-hnmoral  conceptions  expressed  and  strengthened 
the  tendency  it  represents. 

The  modem  mechanical  school  of  physiology  was  founded 
by  Borelli,  whose  chief  work  on  The  Motion  of  Animals 
appeared  in  1670.  The  bones  he  described  as  levers,  and  the 
swelling  of  muscles  by  the  nervous  fluid  propelled  into  them 
from  the  brain  was  the  motive  power.  He  estimated  how 
much  force  is  lost  by  the  nnfavoi-able  purchase  of  muscles, 
and  compare*!  the  force  used  by  different  muscles.  He  first 
demoneiti'at*^!  that  the  act  of  breathing  was  a  process  in  which 
the  lungs  are  i>urely  jassive,  and  analyzed  composite  motions 
with  a  thoroughness  unsurptissed  till  Weber.  The  movement 
of  the  blood  he  referred  to  static  and  hydraulic  principles, 
tried  to  estimate  the  force  of  the  heart's  movements,  and  knew 
that  it  was  greatest  in  the  lateral  walls,  while  the  apex  was 
comparativ^y  motionless.  Even  digestion,  he  inferred  from 
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thfi  Htonittch  of  birds,  conaisU'il  larRoly  of  deirition,  whilo  he 
calciiUitA^d  in  {>ound8  tlift  powtini  of  tltn  walls  ol  the  fttomaciu 
Set^retion  he  L-onsidered  an  a  proi%s8  of  lifting  dependiai^  on 
tlif*  diSun>nt  diameltir  uf  kouUI  veHsels.  Bon-lli'8  pupils,  like 
their  master,  n;strict«d  themselves  to  the  nioitt  funiiUar 
natural  fon-eA  and  meoiiaaical  principlea.  iu  iheir  attt'mplH  to 
«xplala  organic  procefises.  Hoffman,  who  also  studit^i  inalhH- 
matics  as  a  preparation  Cor  modicine,  iu  C8tat>tii«hin^ 
this  school  in  Germany,  added  to  the  ordinary  nutivrial 
(dements  the  hypothetieal  ether  which  Uuy^^heus  had  just 
Introdocwl.  He^idett  permeating  the  blood,  ether  has  its  own 
peculiar  circulation  through  tlie  nerves.  This  fluid  moves 
and  is  governed  by  the  central  finima,  strictly  in  accordanoe 
vith  higher  mechanical  laws,  which  are,  however,  not  yet  veil 
understood.  Uoffman's  speculations  concerning  the  ftnJmal 
ether,  which  he  expi-esaly  identified  with  the  sensory  sottl, 
gave  his  system  a  djnamic  cast  iniieritwi  din-ctly  from 
Leibnitz,  whom  he  mimiringly  studied,  and  this  tende<I  preatly 
to  obscnre  the  m»'haniml  principles,  upon  which  he  always 
insisted,  and  to  give  his  («a<:hings,  which  have  had  great 
inflnencc  in  (rermauy,  some  points  of  analogy  with  those  oC 
Stahl,  his  famous  adversary.  As  the  nervous  system  beewne 
Icnown  and  gnulitally  assumed  a  supreme  position  among  the 
tissnes,  many  uiei*lianical  comyptions  of  the  processes  which 
underlie  its  fimelion.s  wt-i*  cxpressitl  in  place  of  the  old  id»ia 
that  nervHH  contiiicted  and  leniLjthemMl  in  Of<*:isioninp  motion. 
Thf^y  wtTM  sometimes  said  to  vibrate  like  the  wirings  of  a. 
harp;  or  the  molecules  within  them  were  thotighl  to  ostMllate; 
or  their  subtle  fluids  to  mingle  with  others  by  diffusion. 
Irritability,  one  writer  explained,  was  a  modification  of  general 
attraction ;  and  others  thought  nutrition  and  excretion  were 
due  to  atti-actiou  and  repulsion. 

Part  of  the  energy  of  the  mechaaical  school  went  to  seed  in 
the  shallow  writers  of  the  erclainMement ;  some  of  it  can  be 
tneed  in  monogmphic  works  on  light  and  vision,  etc.,  while 
among  many  wiser  observers  the  (ronviction  gained  ground 
that  chemistry  and  mechanical  science  wen^  not  yet  sufR- 
ciently  developed  to  explain  the  more  recondite  processes  ol 
OT^n'ic  life,  and  they  natarally  turned,  therefore,  to  the 
purer  and  broader  fonns  of  theoretical  empiricism  represeutad 
by  Bacon  and  Locke,  and  to  the  development  of  the  practicoil 
&idH  of  their  respective  professions.  During  the  present 
century,  however,  mechanical  methods  have  attained  « 
reumrkable  development  in  the  (Jerman  experimental  school 
of  physiology  which  hits  rci-rt-ated  the  art  and  science  of  modi- 
cine  in  that  countrj'.  equipping  it  with  manifold  thermal, 
elcctiic,    hydrostatic,    surgical    and    other    api>aratns    and 
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methodH,  and  enriching  the  world  with  the  mriltitude  of  facts 
group**d  itndi^r  the  namns  neuro  and  psycho- physics,  physio- 
lu^<'al  optics  and  iM'ousticJi,  myoloj^y  and  physiolo^^^  chora- 
islry.  VHry  pruinincnt  amonn  tlic  iin|>nrtant  physioloi;ical 
L'ouccptiouii  of  (his  (Century  i-'*  Marshall  Hall's  theorj'  of  reflex 
action,  which  first  introduced  a  mechanical  principle  lo  ex- 
plain the  functions  of  the  nervous  centers  of  tlie  spinal  cord. 
The  diBcusfiiou  of  this  most  imporUknt  conception  we  must 
reserve  for  a  later  chapter. 

Here,  however,  bclonf^s  a  brief  reference  to  one.of  the  inoBt 
intorestin;;  of  all  attempts  to  interpret  physiological  pro- 
cesses by  the  aid  of  physical  principles.  The  phenomena  of 
animal  electricity  were  first  studied  in  a  pait  of  the  reflex 
a])pai-atus  of  a  frofr.  If  tliey  have  not  explained  all  that  was 
once  hoped,  it  was  these  studies  which  first  introduced  exact 
methods  into  the  iuvesti^tiou  of  the  functions  of  the  nervous 
system.  With  the  collapse  of  mesmerism  in  the  French  revo- 
lution the  many  speculations  whicli  had  been  rife  oonceming 
the  relation  between  the  raapnetic  and  vital  phenomena  were 
qnickly  forgotten  nntil  in  17ftl,  a  new  dinn^on  was  given  to 
physiologic^  physics  by  Galvani's  comieption  that  the  animal 
lx>dy,  pre-eminently  the  nerves,  was  the  Sfat  of  a  peculiar 
and  indfjiendent  sort  of  electricity,  probjibly  secrettMl  rhiefly 
in  thR  brain.  He  beli«ved  the  inner  siitjstance  of  the  nerves 
to  couKiHt  of  a  very  subtle  and  lluid  tymi)h  pe4;u)iarly  mlapted 
to  conduct  electricity,  and  which  was  inclosed  in  a  non-con- 
ducting 8ul)stance.  This  elctctricity  was  stored  up  in  the  mus- 
cles as  in  Kleist,  or  Leiden  jars,  to  which  the  nerves  were  the 
conducting  wires.  The  outer  surface  of  the  mu.scien  was  nega- 
tive, their  inner  surface,  where  the  electricity  acciiuiulatud, 
was  positive.  Motion  was  cau.sod  when  this  fluid  was  drawn 
from  the  interior  to  the  exterior  of  the  muscles  along  the 
nerves  so  that  the  cjiuse  of  every  contraction  is  like  the  dis- 
charge of  a  lrf;iden  jar,  the  negative  surface  fibres  of  the  mus- 
cles being  peculiarly  irritable.  Although  this  tiieory  w:is  not 
^strictly  in  accordance  witli  the  facta  he  had  oliserved,  the 
litest  [wpular  interest  was  again  ai'oused.  '*  WlieroveJ 
lere  wen;  frogs,''  says  Du  Bois-Reymond,  "and  wherever 
two  scrai>s  of  heterogeneous  nietjU  could  l>e  found,  every  one 
sought  to  see  for  him.s^'lt  tiie  miru<-ulous  re  auitnaliou  of  muti- 
lated limbs.  Physiologists  l)elievMl  tb*'ir  ancient  idea  of  a 
vital  force  had  t>ei^omc  tangible,  and  physicians,  infintMired 
by  Galvani's  loo  fiK'ilo  attempts  to  explain  all  sorts  of  nervous 
diseases, —  sciatica,  tetanus  and  epilepsy, —  thought  no  care 
henoe  forth  impossible.'''  Volta,  who  was  already  an  exi>ort- 
enced  electrician,  easily  demonstrated  that  the  electricity 
which  GalvanJ  had  at  first  observed  came  from  meluls  and 


84 


REFLET    ACTION. 


not  from  the  animal.  The  former  had  the  best  of  the  ooo- 
trov^Tfty  until  Galvanl  fonnd  that,  when  the  sciatic  nerve  was 
broti^ht  HiU)  (ontat't  with  tiie  muHcle  a  contraction  occnired 
without  metal.s.  Vulla  Ktill  insisted  that  tlie  current  was  not 
pre-exiMtent  in  the  animal,  but  waH  develo]>ed  by  the  contaiitt  of 
difiereut  fluids  in  the  ttssues.  After  repeating  the  exiterimpats 
of  Volla  and  Galvani  with  many  variations,  Humlwldt  came  to 
side  with  the  former,  and  although  his  oWrvatious  fill  two 
volumes,  they  add  little  that  1b  new  in  fact  or  valuable  m 
theory.*  In  1799,  the  year  after  Galvani's  death,  Volta  dia- 
covcrcd  the  pile  which  bears  his  name.  His  crroueona  con- 
tact theory,  (that  whenever  two  beterogenoouB  aahstanoes  are 
brongbt  Into  contact  one  of  them  assumes  a  positive  and  the 
other  a  negative  electrical  condition),  absorbetl  Hcdeutific 
intercat,  and  galvanism  was  forgotten.  The  frof^-pile  was 
discovered,  and  many  attempts  were  made  to  explain  antw^ftl 
electricity  by  physical  hyTJothesis- 

At  last,  after  applying  Ampere's  astatic  double  needle  to 
Schweiger's  multiplicator,  which  gave  a  far  more  delicate  test 
for  detecting  the  presence  of  electricity  than  ha<l  hitherto  becin 
known,  Nobili,  in  182(t,  demon strat^'rd  the  frog-corrent  which 
tialvani  lackiMl  the  physical  apparatas  to  do.  The  mas<de 
and  ner\'e,  or  th«  head  and  feet  of  a  frog,  each  immersed  In  a 
tiny  cup  containing  salt  solution,  into  which  the  wires  of  the 
multiplier  were  introdnc*4l,  caused  a  permanent  deviation  o{ 
the  needle,  demonstrating  a  constant  current  from  the  mnsdca 
to  the  nerves,  and  from  the  head  to  the  feet  of  the  frog.  Thla 
current  he  believed  to  be  of  thermo-electric  origin,  flowing 
from  thp  warmer  to  the  cohler  part. 

The  subject  waw  taken  nji  and  advam'e<]  by  Mattenoci  (to 
whom  Du  ItoiK-Reymond,  in  tiiehiHtorii-al  sket^rh  jnst  referred 
to,  does  much  injustice),  by  Yalenliu  and  Keymond  himself. 
The  electrical  propei-tieeaiid  processes  in  nerves  and  musole-8,  at 
rest  and  in  a<'tiou,  has  now  bettome  one  of  the  most  compli- 
cated of  physiological  problems,  while  the  pre-existence  of 
the  current  in  the  natural  condition  of  the  tissnes,  which  Key- 
mond advocates,  and  his  hypothesis  of  polar  molecnles 
arrange*!  longitudinally  through  nerve  and  muscle  filers  like 
a  series  of  magnets  to  explain  the  phenomena  of  eleclrol-onus 
and  the  development  of  the  electrit^il  current,  are  rendered  very 
questionable  by  tlie  experiment*  of  Hermann  and  Englemaiin. 
In  1850,  ten  years  after  the  pnbliCation  of  Reymond^s  inves- 
tigations, the  time  of  the  transmission  of  irritation  along 
nervous  fibers  was  first  measured,  and  fonnd  to  be  so  great 
that  all  thoughts  of  identity  or  parallelism  of  elei'^tricity  and 
the  nervous  eneno'  ^'fiieient  in  sensation  and  motion — a  con- 
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eeptiOQ  which  ha<1  (»nBidftnihle  influencf;  in  inspiring  and 
dirtH^ling  inventij^aHons  up  to  Uiai  point — hikd  to  l)e abandoned. 
Thi'  wave  of  nej^tive  vaiiation  ol  Ihu  nfMiml  current,  which 
moves  only  al>out  28  metres  iK;r  aeoonU,  JH  now  couHidered 
(U4  mei-ely  the  acx^mpanyiug  sign  or  exijonent — and  the  only 
one  we  have — of  a  Herien  of  proceases  which  coofltitute  every 
nervous  Impulse,  the  ulterior  nature  of  which  is  as  yet  inscruta- 
ble. Even  the  nature  of  the  pitwessos  of  muscular  contraction 
which,  bcsidos  tiie  tar  slower  negative  wave,  is  attended  by 
thermal,  chemical  and  dioptric,  as  well  as  molar  chnnges,  is  as 
yet  only  conjectural. 

The  application  of  electrical  stimuli  to  animal  tieisnes  has 
jroved  the  most  fruithil  of  all  physiological  methods,  and  it 
)ms  at  first  strange  that  its  use  in  mflex  studies  should  have 
;n  80  very  rec«nt,  and  scarcely  less  so,  that,  during  the 

'earlier  investigations  of  galvanism,  the  phenomena  of  reUex 
action  should  have  at-tnK-ted  so  littJe  attention,  although  it  is 
evident  from  cansual  reference  that  it  wtis  often  observed. 
Tlie  reasons  it  is  hoiwil  will  become  apparent  as  we  proceed. 
Meanwhile  we  may  observe  that  it  is  the  esact  nierhanioo- 
empirical  method  that  has  wcomplished  everything,  almost 
witliout  exception,  that  has  U-en  done  in  the  field  of  ]ihy8iol- 
ogj-.  Just  KO  far  a.s  eximriment^rs  have  added  explanations 
and  theorie}^  to  their  demonstrations,  tlieirwork  has  crumbled 
and  l>eeu  forgotten,  while  just  so  far  as  they  dircH^ted  andi-on- 
Aned  their  laltors  to  the  pure  and  clear  presentation  of  typical 
lact«  and  their  conditions,  in  such  a  way  that  others  could 
readily  find  and  reproduce  them  at  will,  their  coutributionH 
have  been  useful  and  permanent. 

A  new  physical  method  is  the  most  important  contribution 
that  can  Ik  mo^lc  to  science,  and  through  it  to  the  sum  of 
human  knowledge  and  happiiiej^s.  This  is  no  less  true  of 
neurological  than  of  other  studies.  Diseases  have  been  classi- 
fied in  genera  and  species  like  plant^t.  according  to  the  medi- 
cines which  it  was  thought  were  salutary,  according  to  the 
most  clalKirale  sciiedules  of  subjective  *' symptomatic''  feel- 
ings, m-cording  to  the  organs  they  afiected,  according  to 
apriori  philosophical  schemes,  hut  a  true  uutiiral  l»asis  of 
etaesification  was  reached  only  when  (he  fonuB  of  cell  change 
or  decay  i^>cculiar  to  each  was  knowu.  In  ascarcely  less  rude 
and  uncritical  way  psychic  faculties  and  yirocosseo  have  long 
bc«u  classilied,  and  if  the  latter  arc  ever  to  U<  suun>ll>  biuied 
on  the  varieties  of  structure  and  procetw  in  the  nervous  ele- 
ments or  aulwtratA,  while  we  Hliall  »»"  ■*'  inrer  of  our 
knowledge  of  them  and  have  a  metb>  which  may 

reve-al  much    now    un<)reamed  '' 

.vereod  in  mechanical  aspects  o 
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of  phyBiral  methcKis,  can  iindorBUnd  bow  nnaffected  tliey 
mnst  forever  l««vp  all  the  i(l4>al  goodM  which  thos<*  who  com- 
prehfmd  thi'in  lffai*t  profonnilly  Hooft*'n  think  imj>frilp(l. 

Til*'  mpidity  witli  whirh  nrrvon.s  prorcKwa  travppKed  Um 
ncn'f!t*  was  thought  by  the  phyBioIogiHti*  of  the  laHt  rcntnry  to 
be  analogous  to  thai  of  light  orclHeof  lightning.  Sonie  Haid 
it  wa8  a»  nmch  more  rapid  than  the  blood  a^i  the  nene  fibera 
were  smaller  than  the  aoi-ta,  and  some  argui-d  that  it  must  be 
fthfK>lutely  independent  of  time.  Ualler  falsely  aasnmed  that 
between  every  two  contractions  the  way  between  muscles  and 
the  bmiu  most  be  parsed  and  repassed,  and  estiuialod  Uiia 
rapidity  at  9000  feet  per  minute".  As  late  as  1844,  .lohannee 
Mlillcr  wrote  "we  shall  never  have  the  means  of  niestsuiing 
the  rapidity  of  ner^'ous  procesws,  b<H-auf»c  we  can  never  com- 
pare immense  distances  from  which  the  rapidity  of  a  proceea 
in  the  nerves,  in  this  respect  anologouH  to  that  of  light,  can 
be  computed;''  and  again,  "the  time  in  which  a  sensnUon- 
process  from  the  periphery  to  the  brain  and  cord,  and  the 
reaction  upon  the  peripheral  parts  by  contraction  follows,  is 
infinitely  smalt  and  imnicasarable."  One  of  the  earliest 
achievements  of  llelmholtz,  however,  was  in  measnring  these 
rapidities.  Although  his  apparatus,  comparwl  with  that  now 
in  ase,  was  verj*  imperfect,  his  re«nU — that  irritations  are 
propagated  along  motor  nerve  fibers  at  the  rate  of  27.75 
metres  per  second — was  tolerably  accurate.  Most  of  his 
experiments  were  made  by  stimulating  the  sciatic  nerve  of  a 
frog  at  points  alternately  near  and  far  from  its  entrance  into  a 
muscle,  which  re<on3ed  upon  a  swiftly  revolving  dnini  the 
movement  when  the  resulting  conlrdction  Itegan.  The  effect 
of  this  dihcovery  upon  the  conception  of  the  natnre  ol  nervona 
action  in  general  was  great.  Helniholtz  wrote  **as  long  au 
physiologiHts  thought  thctiiselvcH  comiiclled  to  refer  nervous 
processes  to  the  diffusion  of  nn  inii>onderableor  psychic  prin- 
ciple, it  might  seem  incredible  that  the  rapidity  of  the  cur- 
rent within  the  short  distances  of  the  animal  body  should  be 
measurable.  Xow  we  know  from  the  investigations  of  Dn 
Bois-Keymond  on  the  electTomotive  properties  of  nerves,  that 
that  activity  whii'h  mediate.^  the  propagation  of  an  irritation 
is  at  least  verj-  closely  connected  with  a  changed  arrangemejit 
of  their  material  molecule.'*,  in  fiM-t  is  jH'rhaps  esseiitisUly  <'on- 
ditioued  by  it.  According  tu  this  the  conducting  of  impulses 
in  nerves  would  fall  into  tlie  cliiss  of  self-pro]Higuting  moleo- 
olar  processes  of  ponderable  lx>dies,  such  as,  e.  g.,  the  transi- 
tion of  sound  through  the  air  and  elastic  substance,  or  the 
gradual  burning  of  a  fuze."  Ko. 
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'  I.— XERVOUS  8VSTKM. 

Vktttr  faifrxhiBund  in  titr  KMnhirnrindf.  AliOLi'U  Meter.  ArchW  t. 
Pftycli.   II.  KerveokruDktieUeti.     Bd.  XXI,  H.  1 ;  mit  1.  T«f. 

llie  network  of  flb«rfi  In  the  erHuulAr  layer  of  the  cerebellar  cortex 
wae  the  portion  examined  by  the  author.  'I"he  Iobb  of  dbera  here  wai 
found  to  tnke  place  to  a  varyiuK  oxteut,  and  for  couvcDieoce  he  diitin- 
gnUlie?  tlioge  CJi*e8  in  which'  it  la  slight,  medlun),  and  cxceKHlTe ;  tpecU 
menft  were  stained  with  Welgcrt'u  lla^tuat^'xrlln.  He  then  ultes  fifteen 
caaef  whioh  he  has  himself  examined.  Dlvldlne  ihewt  awordlng  to  ihe 
dcfin^e  uf  degeneratiuu  of  the  cert-b^^llar  dbcra  into  three  ^rouut),  they 
form:  (Jroupl.  Casol.  (leneral  progre^lveparalysla;  Id whlcndegeo- 
eratlou  w«8  slight. —  Group  II,  Ciutcs  2-G  Inirluslve.  "llireeof  these  were 
general  progregslve  par-ilyfl-t.  one  melaocholla  with  stupor,  one  chronic 
psraDob.  Degeneration  medium. —  Group  III,  Ca»ea  7-14  Inclusive. 
Sevf  II  of  thete  were  general  progrei^RlTe  imralyale,  one  dementia  senilis. 
DijteuenitloQ  exuecnve. 

The  ]3th  case  (Idloey)  falls  outside  of  any  of  the^e  groups,  being  mo?l 
probfitily  a  case  of  arrested  devfli>i)mi'nt.  The  prumlueuc  cliaracteristk' 
In  theiie  ca!(e<t  vaft  demrntin.  There  whk  nhvayft  a  lof<»  of  ftberfl  In  the 
cerebral  cortex— and  the  lops  In  the  i-erebella  eortex  appeared  to  follow 
on  that  in  the  cerebrum,  and  to  be  a  »low  pnKffn-  The  cauAe  Ib  entirety 
obscure,  but  tlie  course  of  the  fiberii  Involved  is  taken  to  b«  through  the 
middle  peduncle  of  the  cerebellnm  to  the  poHn,  and  pn  lo  the  cerehnim. 
Hie  anthur  looks  forward  to  pursuing  the  investigation  more  lu  detail. 

(The  apparently  close  relation  thus  developed  Between  the  cerebral 
aud  cf  revelhtr  cortex,  and  association  of  degeneration  of  the  Oberti  with 
demeotlit  in  this  general  way,  are  both  fact«  of  great  value. — Rev.) 

Redifrrheg  jur  la  totalization  </««  coadarr^Hr*  dts  imprtgstotit  »en*itiw* 
liana  l€»  diTtr»fv  irarties  </«  I'mcip/talc  rt  mrtn  path<>^enir  dr  anfKthfste$ 
df  cauu  tne^>h>ili'jti«.  M.  BKOvrK-SEQUARD.  Archives  de  pbyMol- 
oglo,  etc..  No.  3,  JuUlet,  188ti. 

The  author  opciia  with  the  following  propositions : 
1.  Each  half  of  Ihe  bntin  is  able  topercelve  sensory  Impressions  arla- 
Ing  lu  the  two  halves  of  the  body.  2.  'Hie  sensory  element*  are  so 
distributed  In  the  bnilu  thnl  Keiivatloii  reiuains  even  when  a  large  por- 
Uon  of  the  two  halves  of  the  braiu  haa  been  destroyed.  ,1.  The  trana- 
-■ImIod  of  t:eu*atlDD8  Hiill  occurs  even  wlii^n  the  cord  ha*  b««u 
oompk-tely  severed  by  two  hemlttectloos  at  different  levelH  and  ou 
opposite  «ldrii,  provided  they  are  sufllcleutly  distant  from  one  another. 
4.  If  weailrlhute  lheana«<ttheslA  following  organic  lesions  of  tlicbraiBOr 
cord  to  lofft  of   function  iu  the  pjirt  Injured.  ^*e  are  compelli'd  to  admit 

ahfurdltles A.«  a  matter  of  fact  cllulcnl  experience  shows  t*at 

aoae»Uiesia  may  or  mar  not  ap[iear  whatever  the  location  of  the  organic 
lesion.  6.  Anicattmu,  due  to  brain  lesions,  may  occur  ou  either  or 
Iwih  aide*  when  lh«  leelou  Is  slugle,  or  on  oue  side  when  the  brain  lesion 
li  double,  or  may  dlaappear  while  the  brain  lesion  at  the  same  tliDP 
becomes  more  extensive.  6.  In  the  case  of  partial  organic  brain 
lesion  the  anaesthesia  la  therefore  not  due  to  the  loss  of  faucUon  lu  lh»^ 
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oenrous  eteniAQts  deitrojred,  but  to  ao  action  of  the  lesion  on  Cbe 
Dorvous  matter  about  It  causlDg  inhibition  of  ibe  Reuaor}-  apparmtus. 
I'hls  1))  a  (iynamtc  prcnVM,  beaoe  9Db}ect  Co  great  variation,  thoa  glvlfig 
rlae,  uoder  <litr<;rent  cooditlons,  to  verj-  Tartoas  rmnltB. 

A«  erlfietic*  for  the  ahovfl  from  the  "Experimental  aide,  he  preaents  the 
resallB  obtained  from  doj^s  iu  whii-h  lesion  of  the  Internal  capsule,  lateral 
portion  of  thp  bsi^e  of  the  brain,  or  superior  part  of  the  oemoal  cord  wmt 
followed  by  hyiM.'niO'ithcaiK  ul  the  correBpondlnc,  auaeithcMta  of  tlw 
opposite  ftlde.  If.  now,  a  hemisection  of  the  cord  be  made  OD  the  sids 
opposite  to  the  iulUal  le«too  fat  the  level  of  the  last  doraal  or  fltst  Itmi- 
bar  vertebra)  the  anaesthenU  and  hyperaerthesla  change  ptacM.  fa 
these  experiaicnt3  ADBCfttbesia  it  most  complete  after  section  of  tbe 
Internal  capsule,  and  dlmtnlAhe.1  accordinfj;  to  the  parts  operated,  In  the 
followitig  order  :  uoub  and  lumbar  cord;  cerebral  peduncle  and  cervical 
cord;  medulla.  l*au{Dg  to  the  clinii-iil  dut^  he  dlvt<li«  h\&  material 
(1)  Into  cases  with  direct  anacsthcEia  and  (i}  those  with  tK>th  direct  and 
oroued  anaesthesia,  due  to  n  leeinn  of  one  side  only.  For  (1 )  he  fflvea 
88  oases,  and  for  (i)  ftome  refercnceii  to  the  literature  of  the  subject. 
Be  adds  that  several  {nvestigatorft  have  found  that  aoaeathesla  of  c«r^ 
bral  origin  disappears  on  fandi/jition  of  the  sUn. 

The  clinical  evidence  prv'seated  for  thla  \1ew  Is  certainly  open  to  the 
objection  of  not  being  critically  collated.  Supposing  the  experimental 
facts  to  be  correct,  the  mere  fttatement  that  ine  phenomenon  is  one  of 
lublbitlou  amounts  simply  to  the  statement  ttiat  something  does  not 
occur,  and  as  it  stands  is  do  explanation  at  all. 

I>er  Ilimd  ohne  GroMhim.  Prof.  GOLTK.  XIV*  Waoderversamminng 
BtidwestdcutAcher  N'eurologeu  und  Irrenikrzte,  Mat,  I88d.  Original 
Bciicht  TOu  Dr.  L.  Luqucr. 

Goltz  commuoicatcd  his  observations  on  a  dog  which  had  lived  61 
days  after  the  rcinoviil  of  hU  fore-brain.  The  foK>l>rain  on  both  sides 
was  removed  tOKcthcr  wltli  c-orpora  striata,  leaving  only  a  small  remnant 
abODt  the  hniln-axi<i  between  Ihe  optic  traircs.  I'he  Ihiilami  were 
of  course  *econdiiriiy  Involved.  *l'he  remaining  (wrtions  of  the 
stem  were  soft  and  but  poorly  sculptured.  The  important  poiul  was 
that  the  dog  lived  so  long  a  time  after  such  an  Injury,  and  could,  more- 
over, stand,  wftlk  and  rif^e  on  his  hind  leg^.  He  could  not  eat  or  drink 
alone  but  could  chew  food  put  well  back  In  his  mouth.  Wakini;  and 
sleeping  altcmateil  with  lilm  as  with  a  normal  animal.  When  liuu- 
gry  he  was  rcHtlchH,  ulicn  Hatbtlled  he  slept.  He  could  be  waked  by 
touching  him  at  any  point  of  the  skin.  lie  then  opened  hi?  ey^s,  pre- 
viously clo.wd,  nod  Btretched  like  a  normal  auimal  on  waking.  If  the 
limbs  were  put  In  tin  iincomfonable  position  ho  moved  bat-k  to  the  nor- 
mal. As  occasion  demiinded  he  could  whine,  growl,  bark  and  howl. 
KvBCuating  faeci-^  ur  urine  he  took  the  positions  of  a  normal  dog.  To 
sound  he  aid  not  react.  'IIk^  senses  of  smell  and  sight  were  wanting 
because  the  nerves  were  sectioned. 

OelfT  das  Rlndfnefitrrnm  fiir  liir  Slimmhitdunff.    RossBArii.    JahresMt- 

zung  dcs    Vcreln.s  dcr  dcutscheu    Irrenlirzte.       Jena,  Juni,  1889. 

Abctracts  of  commnni rations  in  Neurolog.    Centralbl.,  No.  13, 188B, 

by  Bruna. 

Tlie   patient   had   symptoms  of  coniprcftston   in  the  caudal  cervical 

region,  which  at  Autop<>y  were  found  a«  due  to  a  tumor.    Further  there 

was  ou  the  left  side  paral vsi»  of  the  facial,  atrophy  of  the  tongue  and 

fMiralysls  of  the  vocal  cord,  of  ten  years  standing.  '  The  autopsy  showed 

a  so-t-alled  enffphatltia  tubeartie^lis  of  the  right  inferior  parietal  lobe,  of 

the  posterior  central  convolution,  where  It  helps  to  form  tlie  operculum, 

and  of  the  posterior  i.'ODvolutioo  of  the  iiilaiid  of  Rell.    In  the  mednllm 

the  nucleus  of  the  hypogloasus  was  alone  atrophied,  whereas  the  Duclei 
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of  the  fftcialls,  vneuit  and  acceRsoriiis  with  their  nerves.  hIho  the  recar- 
rent  and  the  miuclea  of  the  laryox  aod  vocal  conls  were  iill  Intact-  The 
pAnUyBls  of  the  vocti  cord  and'of  the  fa(.-IaliK  on  the  left  U  therefore 
connected  with  the  cortical  legion  In  tlie  right  hemispliere,  aod  that  of 
the  vocal  cord  la  Associated  with  the  defect  in  the  inland  of  Rei)  or 
Deighborinj;  portion  of  the  parielnl  lobe- 

Ittcfrehe  anattmu'-eifptparative  nlla  dUtrihvxione  ilf.U«  nrt^rit  veUa  tvprr- 
JMe  eneephiilica  di  alcuni  mammiffH.  R.  Stadeuiki.  AttlfiellaR. 
AocadcDiiu  dci  FlalocriUcl,  Siena,  Serie  IV.,  Vol.  3;  1889. 
For  the  determination  of  the  Puperflcla!  dUtribation  of  the  cerebrftl 
arteriei,  the  slieep,  horee,  dog.  cat,  rabbit,  muokcy  and  inau  were  exam- 
ined. In  man  and  the  monkeyfl  the  anterior  rerebrni  artflry  supplies  the 
two  olfactory  convolutiune,  the  inediaD  poKlon  of  the  orbital  convola* 
tion,  the  entire  mepial  surface  of  thfi  heminphere  cephnl-id  of  the  medial 
portion  of  the  parieto-occipitiil  fissure,  togvllier  with  the  iuperior  frontal 
and  half  of  the  ni'iddU-  frouUl  convolutions  and  all  of  the  superior  pari- 
etal convolution.  The  middle  cerebral  art«ry  eupplfea  the  remainder 
of  the  convexity  of  the  faemlBphere  including  the  outer  face  and  (extrem- 
ity »f  the  temporal  lobe,  as  well  aA  the  island  of  Hell.  It  may  further 
send  a  branch  to  the  middle  portion  of  the  occinital  lobe.  The  posterior 
cerebral  artery  pupplips  the  entire  surface  of  the  tempore i-occl pi tal  lobe 
and  lite  medial  anil  lateral  faces  of  the  Occipital  lobe.  In  the  other  anl* 
mals  examined  the  anterior  cerebral  tiupplieii  the  greater  part  of  the 
olfactory  lobe,  (i^xccpt  in  ihe  casp  of  the  horse,  In  which  the  i-ephallc 
third  of  tlie  olfactory  lube  and  a  part  of  the  frontal  lut>p  are  'Supplied  by 
a  cerebral  branch  of  the  opthalmic  artery),  the  i>ort]on  of  the  brain  to 
wldcli  the  ceplialic  extremity  of  i\\U  lob«  in  applletl,  the  mesial  face  of 
the  hemisphere,  (except  H  Kmall  (fortion  at  tlie  caudal  extremity,)  and 
the  pari  corresponding  to  the  sagittal  oonvolntion.  The  middle  r^rebral 
nrtery  ^upplleft  the  lateral  and  ventral  faeei)  of  the  liippocnrnpiil  lobe 
and  tlie  entire  liiieral  face  of  the  hemisphere,  nith  the  exception  of  the 
sagittal  convolution  and  the  extreme  caudal  portino  of  the  liemUpliere. 
The  posterior  cerebral  artery  tiupplleti  the  medial  fate  of  the  hippoi-am- 

Ital  ctinvolutlon,  that  portion  of  the  surface  which  lies  over  the  cercbel- 
um,  and  flnitlly  the  moat  caudal  portion  of  the  hemltiphere. 

Xin  IlfdroMphalta  ungeafihnlteheA  UmfangM.  Dr.  F.  TUCZEK  trad  Dr. 
.\uocsT  Cramer.  Arch.  t.  Psychiutrie  uod  Xervenknukheltoa. 
Dd.  XX.  II.  a.  18S9. 1  Taf. 

The  authors  give  an  aotisaally  thorough  and  concise  statement  of  the 
appearance  anu  tlimeoslODS  of  both  skull  and  brain  in  the  case  of  a 
hydrocephalic  patient,  the  horizontal  clpcumference  of  whose  head  wa» 
7A  cm.  I'atleut,  a  male,  wan  normal  at  birth,  hut  during  the  Arat  vear 
the  hejid  became  noticeably  large  and  the  lower  eilreniltien  failed  to 
develop  normally.  At  th»  age  of  29  years  he  became  an  Inmate  of  the 
t^iide«ho«>pit«l  TIalna,  where  lie  romaiiied  until  Ids  death  from  decu- 
bitUB  suddenly  developed,  in  1^7.  'I'hc  physical  examination  tnade  at 
entrance  Into  the  hospital  f^howed  him  normal  and  fairly  developed,  save 
in  the  two  partlcularti  Just  mentioned.  The  animal  functions  were  good. 
lie  waa  cleanly,  good-mitured,  free  from  delusions,  could  speak  slowly, 
bat  at  the  same  time  clearly,  and  could  sing,  had  a  good  memory,  for 
per^onn  at  least,  though  he  had  had  no  meut.-il  (raining,  never  having 
attended  school.  In  general  was  rather  weak  minded;  shoned  no  sen< 
sorv  dl-tiurbaiice*  and  could  use  his  hands  well,  even  for  sewing,  etc. 

I'lie  skull  was  found  of  con»ldcmblc  thickness.  Dora  adherent  to  the 
roof.  The  latter  was  thick  and  hPAvy.  In  removing  brain  I'^'rt)  cu.  wa. 
of  fluid  were  collected,  after  which  the  brain,  with  rt-malulug  fluid, 
weighed    1600   grams.     The    horizontal    circumference  of  the    fresli 
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brmlD  wju  67.5  cm.,  asd  the  gnmimt  br^Adth  SO  cm.  HnolqilMras 
wtiti  thta  wallt  which  collApcedoo  wlibdrawal  of  the  flald.  The  aula 
portion  of  the  •pednwn  wu  hardeDed  to  trlchromate  uut  preaemd  In 
alcoho).  while  ADMt)  portions  o(  one  bnnivpbere  w«-re  prrp«rrd  by  Other 
mtOTv  #pccliU  method!.  The  gyri  were  ODUittAlIx  long  and  broia,  w«U 
routiflf^l,  though  but  ellgbtly  promiDent.  the  nilci  very  ihallow.  I^e 
lateral  vcntrlflea  were  enonnoiulT  enlarged;  the  bemUpberea  tbio- 
wall«^.  Atiil  Hbowlog  at  placM  oo  the  fatemal  fortace  ridgea  of  medoK 
tary  subftance.  Corpns  caUocam  and  fornix  wer«  reprearated  br  the 
aiereaK  rvinrmnlK  ;  th«  M^ptum  luciclum  by  Its  pedoni-ali.  The  third  tad- 
trtcla  WAM  luiK-b  eQlarg<^  aud  th«>  raft  commUiiDre  Tvaii  wantlDf^.  The 
heuiopbcral  wall  «&«  froui  \  to  4  cm.  thick;  the  cortex  2 — S  mm. 
tbk'k.  A  centroni  OTal«  did  not  exlitt.  Tareful  meajmremeotA  are  Kireii 
of  thr-  baanl  raii);1iti,  iiitrrtjralti,  rnidbmln.  hiDd-braio,  aod  afler-brala — 
all  f>>'iiiiu<-'trK-»l.  A  inWro^i'op'na\  exanilnutlon  of  the  cortex  by  ttw 
meUuML'i  of  Kxtitr  and  >Vei};ert  ehowcd  n  normal  dcvi'lopmeot  of  tbc 
flbeni,  nave  ihut  tho«e  of  the  flmt  (uinal)  layer  were  unuNually  ^Ir-nder. 
The  ganglion  celU  were  abandaDt  aod  do  ■.■hnnse  in  thetn,  even  In  the 
ntotor  regions,  eoubl  be  dt-i^rmlm'd.  'Die  patnol«>i;U-uI  cbaDgeA  in  the 
cmra  und  put*  tying  caudad  were  the  complete  obUtemtiun  of  the  een- 
tral  canal  and  drgeoeratlon  In  the  pyramidal  tracta.  The  great  aleadM^ 
neM  of  the  Dm  layer  of  corticAt' tlber«  Ifi  explained  u  the  remit  of 
■tret«hlnf .  Thi»  cortical  niK^rh  center  was  im-ompleteiy  developed. 
The  aecondary  drgeneration  of  the  pyramidal  trat-M  was  MnociMted 
with  the  lOAa  of  tlio  subcnrtlcal  'nedulUry  »uti8Unt.-c,  an  hao  been  ftbown 
In  other  cues  of  hyirrKH'pliHlu^.  with  parulv»l<i  und  contracture. 
Dei^eratlon  in  thecoid  maitily  utTecK-d  the  flbefn  for  ibe  lower  limbs, 
AS  wai*  to  be  expected,  and  with  thig  wafi  alio  airotiated  the  very  poor 
development  of  ttit;  central  gyh  in  ttieir  durtnl  third. 

tfibtr    Birnytvrirhte    hei  Oelstfnch\raehe«.     Wi'LP.     XXUI  Jahrearer- 

tianitnliiitif  <!»■•  V«*r*Ins  Ilannovt'r'ieher  und  Westphflllwher  Irrenirste 
/u  llunnov^r.  Mul.  188ti.      Ab»tract«  by  Bruno  In  Neurolog.   CeiK 

tnilbl.,  \o.  10,  iflsu. 

The  result  of  wplghlng  305  brains  of  Idiote  and  imbeciles  U  given  as 
follows: 

1.  Average  weight  In  men  grcAter  than  In  womoo.  '1,  Average 
weight  in  cane*  of  mental  wt-akuens  Is  lc«8  than  Id  any  other  form  of 
mouta]  di'ica«<>,  except,  i»erhapf>,  general  paralyei^  In  women.  'A.  la 
meulal  wciiluicsi'  Ihu  brain  rcuclie»  its  mAxluiul  weight  earlier  (earlier 
too  in  uu*n  than  in  women)  than  In  nomut  Individual  or  those  Buffer- 
ing from  other  frirmn  of  mental  disease;  tlit?  ttei-reanie  in  weight  also 
comnjcnci'7*  Parllcr.  A.  'I'he  wctghts  of  Uic  fon-^bralii  have  tlic  same 
relMllnri  u- rhose  ■•(  tli<^  ttntire  brain,  both  in  men  :iud  women.  f>.  The 
weight  of  tlu'cerr-lR-llumlHMbrinniiulIvsnwIl.And  f>iiihII,  too,  relatively  to 
thatof  thrr  fortsbniln  und  The  PDlIre  brain.  6.  In  rclationto  the  eize'acd 
weight  "f  lh<*  b*"*!}'  tlir  wf'igbr  i-  a«  in  normal  pen'onp,  i.  f..  In  general 
the  brain  welglu  Incrf^ai'i'A  with  the  sire  and  weight  of  the  body.  On 
the  ( *.iier  hanti.  th«ri*  U  rclatirvly  an  Invcrt^c  relation  in  that  person»  of 
imall  body  mtlght  have  a  n^latlvely  heavier  brtilu  and  cfff  r<enf<i.  llie 
AAmc  U  true  In  irUttDn  to  lite  height.  7.  KpllcpticK  with  moutal  wenk- 
new  have  a  Hiu.-iller  brain  than  ihot^e  not  epileptic*.  Ueasurements  of 
the  iuBad  f^howml  that  mental  wcuknt^H  was- ttlrongly  assoi'lated  with 
brarhyccphullc  skulls. 

gin  Bfitrag  lur  Krttntniiu  dcr  Mntren  patkoloyitchen  AHolomU  dtr  J4Mi«. 
H.  KOSTKH.    N'cnrolog.    Centralhl.,  No.  10,  Ig89. 
A  brief  review  of  the  literature  of  the  anatomy  of  the  brains  of  Idiots 
ta  MIoired  by  a  short  account  of  K.  A.  B.  whose  arrested  development 
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led  to  Idiocy.  Deuth  at  twenty-six  years.  Mnkroscoplcally  the  brain 
showed  noThing  nbnonnal.  "fhe  corl4>x  from  different  portions  wm 
exufiilned  micro^icopically.  Tbc  abnomialitles  hero  found  were :  iucirai^e 
of  neuroglia  substtnce;  distention  of  the  perivascular  and  pertcellnlnr 
lymph  spaces,  atropliy  of  h  number  of  gaueHou  cells,  also  plj^eutary 
drgenemtion  and  vncuollZAtlon  of  many  of  them,  nnd  especiallv  nnd  par- 
ticularly irreBularity  Id  the  position  "of  the  pyramidal  cells  both  with 
reference  to  the  other  layers  ftud  with  roference  to  one  another;  finally 
hypertrophy  of  the  vessels.  The  hypertrophy  of  the  connective  tissue 
and  the  atrophy  of  a  number  of  ganglion  cells  were  certainly  pnthologl- 
cal  changes.  The  pigmentary  degeneration  In  the  ca^e  was  also  patho- 
logical lor  r.nrmally  there  ip  no  such  depof  itiou  of  plgiut-nt  iu  a  person  go 
young.  The  vacuoli/atlon  was  present,  but  whether  pathological  or  not, 
tlte  aiilhor  leaves  undecided,  llie  dlsphiceuient  of  the  pyramldAl  cells 
certainly  existed  during  life.  KusLer  then  balances  the  evidence  in  UtU 
case  for  and  against  the  existence  of  enlarged  pericellular  spaces  during 
life  and  concludes  from  the  fact  that  there  is  an  abnormal  tendency  for 
Ibe  pericolluliir  »ipacc«  In  many  cases  to  fuse  with  one  another.  I huft 
'itrtnglng  two  cells  within  one  space,  that  the  appearance  Is  pathological 
'and  not  iiu  artefact.  Of  all  these  pcculiwrilies  there  is  only  oue» 
namely,  the  displacement  of  the  pyramidal  cells,  wMch  Is  not  foiind  In 
Other  forms  of  inentul  disease.  This  dUplacement  consisted  in  a  di-vla- 
tfcn  of  the  cells,  without  uniformity,  by  which  the  long  axes,  Instejid  of 
being  verllcul  lo  the  cortical  surface  and  nenrly  parallel  to  one  another, 
Mune  to  lie  In  any  position  with  reference  to  this  surface.  Such  an 
rarrnngciueut:  has  been  observcil  In  other  casc8  hy  Bttz  and  Beruhardiui, 
ftnd  the  author  points  out  that  this  Tari.ition  should  be  particularly 
looked  for  tu  similar  casLS  in  order  to  determine  the  constancy  of  Its 
occurrenL-e.  The  paper  has  two  flgures  showing  ganglion  cells,  lymph 
■paces  and  vcfl*cls.  (_" Airnryiintltrf(,rt»,it: ''  U  the  woni  used  to  desig- 
nate tite  conical  prolongation  of  tlie  pyramidal  cells.    Rr.v.) 

BttekrfibnHg  tirrit*  ilikroctphaJfu-Gehime  nehti  Vortiudien  *ur  Anatamia 
iJUr  Mxtrocephalir.  AbthtUung  I.  Dr.  F.  MaiiCIianu.  Xova  Acta 
d.  KalAPrl.  1.eop.>Carol.  Deut«chen  Akadeniio  dcr  yaturforscher. 
Bd.  LIII.  No.  3.  HeT.  in  Neurolog.  Outralbl.,  No.  12,  1880,hy  l». 
Kronthal. 

A  careful  study  of  these  three  ca&ea  showed  the  following  abnormal- 
XWri,. 

tu  tite  first :  Forebrain  small;  great  simplification  and  flattening  of 
the  couvolulious,  L-s[)Ccially  In  parietal  lobes.  Central  fltf*iure  running 
kT  right  angles  to  the  greJil  longitadlnal  Assure  with  apparent  union  of 
the  cetilral  flssure  on  (he  left  side  with  the  fl!<sure  of  Hylvlus.  Marked 
devclaimu-nr  of  the  **AflenspaUe*Y «»''"»*  tKeipitntUlrantvfTm*)  »  ith  well 
develoiM'd  •^i/rrr.nUihi  oi-ripUalf :  rudimentary  developmeut  of  tim  first 
and  sf<-"iiil  occipital  i.*onvululi<'iis.  which  iT^-tent  well  formed  bridging 
convolution!"  as  In  the  lower  nionheys.  I  nlon  of  th>'  .rl»»iir.i  rnlr,iriua 
with  IIk*  su'cwji  rttwr?i"ii>;  exifc^ivc  development  of  [he  gray  matter  on 
tl»  convexity  of  the  forebrain,  i>(*clally  of  the  iMirletal  lobe  and  ante- 
rior central  convuluHon  with  eonc<»mltant  dliiiinullon  ot  !lie«liite  iimt- 
ter.  Anomalies  in  the  metlulla  oblongata  In  the  ahuormal  arrangemeot 
Of  the  gray  matter  of  the  olivary  bodu-K  In  tlie  Form  of  teveml  nei'ondary 
olives.     Moderate  distention  of  the  vr-ntricU*. 

3.  This  specin.cri  showed  the  fon'brain  »miil^'  •' 

convolutions;  exposure  of  a  poitkm  of  the  l* 
plele  development  of  the  opervulum.     C'*nt 
Angles  to  tlie  great  longitudinal.    'Ilie  lonr 
tni«ll;  uoioD  of  the  parlcto-occlpltiil  flam 
traturvmvty  forming  a  deep  depre«itoii  betr 
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lobes.  The  superior  portion  of  the  lirat  fffna  ooe^rUalit  laoksn,  wtth 
Incomplete  development  of  th<>  tuhfrf.utum  oM^pibito.  CuDCtu,  aaaUt 
Gorpas  csllotum,  dwuletl. 

3.  The  mahi  derUtloDfi  from  the  Domul  here  vere:  Forebrsln  verr 
■mall;  great  almptlfication  of  the  coavoIuUone.  £xpoiur«  of  a  portion 
of  the  IslftD)]  of  Kei1.  I'nion  of  rhe  ri^hi.  e<>ntrAl  fluure  wtth  flMure  of 
StItIiui  :  complete  aepariition  of  the  auterior  t-ciitnil  cODTolatloD  on  the 
right  tide  from  the  horlzoQUi  frontal  ronvolutiona  by  no  abaormajly 
developed  praeeentral  sulcus.  Otrclpital  convolatioiu  small  and  aboor- 
mally  formed.  Prt^enoe  of  an  op^rralnm  nrripStaU,  Abnomul  fonna- 
lloQ  of  the  parieto-occlpital  fissure,  especially  oa  the  rlflit  side.  Hltort- 
«iilDg  of  tlio  corpus  callosum  caudad.  Five  good  putes  accompany 
the  text. 

Varialiona  of  th^r  spiNo/  nrrccf  in  the  raud/il  rrglun  nf  IA<  davteMtie  Pigttm. 
Jaurr  1.  Pkck.  .lour,  of  Morphology,  Vol.  Ill,  N'o.  1.  June,  1889. 
1  Plate. 

The  author  ftrat  detenulnod  that  the  variable  numt>er  of  caudal  verte- 
bra was  not  altogether  explained  by  union  of  one  or  more  with  the 
coccyx.  Cor  it  tul^  had  l)eun  the  ai<M>  an  luverve  relatioo  was  to  be 
expected  between  the  length  of  the  coe(\vx  and  the  number  of  raudal 
vertebra.  It  was,  however,  found  that  the  coccyx  was  lonser  In  thoie 
tpecimenn  having  nianv  than  In  tlio^t^  having  few  fn«  oaudiu  vertebre, 
and  altliough  the  n*iation  of  the  moHt  cnudal  one  of  the  latter  to  the 
coccyx  varied,  ffeing  more  or  leas  atichyloned  with  it,  yet  the  varlatlona 
In  thii!  part  of  the  nkeletou  are  thus  shown  to  be  more  than  relative. 
Specimen!!  were  exAmlne«l  by  direct  dissection  aud  by  secUooR — dove- 
cote and  Cantai  I  pigeons  being  employed.  In  various  speclmeDS  from 
6  to  8  free  caudal  vertebrft>  were  found.  Thin  gave  from  8  to  d  apeoet 
for  the  emergeiK-e  of  nerves.  In  general  the  number  of  nerves  was 
equal  to  the  number  of  spacer  minus  'i,  but  it  was  sonketimes  equal  to 
thf  number  of  f>pHcen  mtniii'  one.  lo  one  case,  also,  the  mo^C  caudal 
nerve  was  pre^'iit  apparently  on  one  ^idc  only.  Caudad,  at  the  point 
where  the  nerves  arl^e,  the  cord  is  continurHl  .is  a  fllum  terminale,  the 
arrvDgeiueut  of  the  uerves  preventing  aiiylhing  like  a  cauda  equina. 
The  conclusion  is  that  the  nervous  system  In  thli«  region  U  plastic,  and 
variea  in  assoeiatiou  with  the  number  of  caudal  vertebne. 

AnatomiMrher  Bvfunil  ba  nn»*:Uigem  Fehkn  Jes  Knitphllnomfn$.  A.  PTCK. 
Archiv  f.  Psyohlatrie  und  Xervenkrankhelten.  Bd.  XX.  Fl.  3, 1889. 
'l^e  spinal  cord  examined  In  thin  c-a)>e  was  from  a  man  of  00  ye*n 
dying  of  pleun^piieuuionia  wbile  uuder  treatment  for  tabes  and 
dementia  paralytica.  In  the  fresh  cord  there  was  niakroftCopIcHlly 
nothing  abnormal.  When  hardened  In  bichromate  of  |>otash  the  poa- 
terior  columns  wi-re  nininly  necn  to  Ijo  degenerated  through  the  entire 
length  of  the  cord,  rhe  maximum  disturbance  was  about  the  juncture 
of  the  dorsal  with  the  lumttar  regions.  H'-rc,  as  in  tho  other  regions, 
the  left  side  was  more  Involved  than  the  right,  and  specially  the  root 
zone  of  the  left  side  was  more  degenerated  than  that  of  tlie  rig'lit,  though 
tliere  was  some  degeneration  on  the  right  aide  also.  Tliit  knee  jerk  on 
the  left  side  wHHnhHcnt  in  lli(->  puiivtil,  aud  on  the  rightcould  bcootuiaod 
with  re-enforcement  only.  Westpiial  had  already  as-foclated  the  loss  of 
the  knee-jerk  wit'i  dis,ca8e  of  the  root  zone  [  tt'urzfii-intriUzuNe)  «t  the 
level  of  union  between  dorsal  and  lumbar  regions ;  and  this  case  la  pr«- 
sented  as  confirmatory  of  hiif  rcoults.  It  will  be  observed  that  the  local- 
taatlOD  is  of  a  lesion  In  a  tract  of  Hber*  and  not  of  a  cell  group. 

ntUaXoglaehe  Unierfuchunff/ia  am  RiirJcfnmark  der  T)ritonen.  K.R.  BuRCK- 
liaKUT.    Arcbiv  f.  mlkros.  Anatomie.    Bd.  34.  U.  I.  \SSO. 
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Triton  AtpeMtri*  was  the  form  mainly  UKcd  Id  this  ntody,  and  one  priD> 
ciple  object  which  the  auttior  had  in  luiud  was  to  determiue  whether  the 
dpvelopinf^Qt  of  the  Rplnal  cord  Cook  place  Id  a  maoDer  nfoiilar  to  that 
desucribcd  by  His  for  man.  'ITie  conclusioos  support  those  of  His.  'ITie 
initr>!i«!t  which  give  riM>  to  the  f«poDj|^loblaAt«  of  these  aothorit  take  place 
earlier  thau  those  which  lorai  the  iituroblasts — the  lllr»t  form  of  Derre 
cells.  'I*he  eupportinf;  sabstaDce  of  the  cord  Is  esRentinlly  epide.rmal, 
therefore,  though,  iu  tlie  udalt.  cell^  of  a  ilifTun^ut  natun.'  may  l>e  foDnd 
tmbftdded  ID  It.  'llie  f^ang^Uon  cells  are  of  several  slxen,  aod  it  is  the 
largest  otJCB  that  develop  enrlicflt.  Stnietures  which  have  been  described 
as  "Kranolen'"  and  '*  freu  nuclei  **  are,  In  some  cases  at  least,  sniall 
caDxIion  cells.  Triton  also  siliown  large  uorve  cells  wliich  arethehomo- 
lof;ue.<i  of  the  "ponterior  cells"  (Freud)  in  Petromyzon.  '("he plates  that 
accotupaoy  the  paper  ohow  seToral  cross  sections  of  the  cord,  and  it  is 
remarkable  how  cIo.4piy  the  early  stages  resemble  the  developing  cord 
in  oiaa. 


Utbtr  den  oberen  Kem  des  Nervuf  oetdomotoriiu.  Dr.  L.  DarksCHB- 
WiTSOn.  Arch.  f.  Anat.  u-  EntwickeloDgsgsch.  January,  1888.  H. 
I.  and  II.  Taf.  I. 
By  the  etady  of  crosi*-«ectlon»  from  tlio  region  of  the  aoterior  corpora 
quadrlgemina  in  tlie  human  fa-tus,  between  the  sevcntli  and  eighth 
moDttis.  DarkBcliewitsch  makes  out  a  group  of  cvUs  to  which  he  gives 
the  Damn  superior  nucleus  of  the  oculomotor! us.  Tlie  following  U 
taken  from  his  description :  There  are  iu  thlK  region  two  colamna  of 
cells  on  eacli  Mde,  tlH^ir  long  axis  parallel  to  the  aouHHlnet.  The  more 
ventral  and  caad.il  group  licw  nearer  the  mlddlv  line,  the  more  dorsal 
and  cephalic  one  hemg  iHterad  of  It.  The  Intter  group  tiiifi  much  sinalter 
cells  than  the  former,  in  their  relatiuUR  to  Ihc  oculomotor  nerve  fibers 
asd  the  posterior  longitudimil  bundle,  both  groups  ai-e  alike.  It  Is  (tiis 
dorsal  and  cephalic  group,  conipoiied  of  tlie  small  cells,  which  Is  the 
•'superior  nucleus"  of  oar  author.  For  Us  relations,  see  the  original 
paper.  (Gudden  has  already  detjcrlbed  the  several  cell  clnstera  which 
form  the  oculo-niotor  nucleus  in  the  rnliliit,  and  It  niuy  be  that  a  study 
of  Thl.4  superior  nucleus  in  the  adult  IniinMn  brain  will  make  it  posftlble 
to  homoldglKe  the  ttubdivi^^ioiie  in  man  ami  the  rabbit.  Id  the  meatilime 
It  tnu!!l  be  remembered  that  this  *'  su|)etior  nucleus  '*  Is  clashed  with  Che 
oculo-motor  centre  M>lelv  on  the  grnmirl  nf  juxtaiiosltionaDd  its  rclulloo 
to  the  posterior  longitadlnal  bundle  and  the  ocnlo-motor  nerve. — Ret.) 

JfultipU  Hirnnrrv^Hlusion  nacfi  SarifJ^actur.     Ein  Beitrag  xur  Ftaqp  dt» 
Vrrlati/a  dtr  Getchmackfnf^rven.     L.  Brlns.     Archiv  f. Tsvchlatrle, 
o.  Nervenkrankheiten,  Bd.  XX,  11.  2,  1889. 
The  patient  was  a  man  who  had  been  throwD   from  a  wagon  violently 
on  his  head;  several  cranial  nerves  (from  Il-VII  inclusive^  were  injured 
by  what  was  diagDO«ed  as  fracture  of  the  basis  of  the  skuU.    Tlie  car»- 
ful  examination  showed  that  In  genernl   lliere  existed  on  the  right  side, 
on  which  there  was  total  paralysis  of  the  facialis,  a  complete  bcmUfmi- 
Bia,  Iwth  at  the  tip  and  back  of  tongue  aod  soft  palate,  while  oo  the  left 
Bide,  on  which   the  trigeminus  was  completely  paralyxed    HDalbllicy 
to  taste  was  everywhere  retained.      There  was  no  erldenoe  that  tbo 
1  cloaso^haryngeus  was  injured  other  tliaa  was  furnished  by  the  lota  of 
'nBte.     It  was   TurthiT  xurmi^ed   that  the  trigemirtal  teslou  was  Intr*- 
'  Cnuilal,  while  that  of  the  facial  was  in  the  Fallopian  canal,      tf  tbO 
bemiageusla  had  been  confined  to  the  anterior  two-third»  of  the  tooRMf 
the  case  wonid  have  fitted  nicely  with  the  theorr  of  Carl,  which  muur 
the  course  of  th«'  taste  fibers  from  the  glo^so-pharyngeuB— wberc  thi 
arise — through  the  fanglloo  petrosum  and  by  the  tyiDpatilc  nerve  to  t* 
tytopanic  pleius^  frou)    here  the  main  portloa  puse*  by  the  dctv 
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petro^us  ?up«.>rAi:lull8  ulnar  to  tlH>  KsnitUoa  oticam  and  so  to  UlO  Ul^ 
guoHa,  ^^■h\\f  th(*  Piiuller  |mrt  nf  thf  llhierfl  panfiei  from  th^  tjmpanle 
plexus  by  ■  comniunlcatliix  ttrniich  to  the  ^eali'aUte  rHrixIioD  of  the 
zacUl,  ftlonjc  this  nervt«  to  the  ohnrdii  tympaiit  and  by  th«  chnrdA  tn  ttie 
UoffiuilU.  In  Bruus' i.*as«  ttiu  ri){bt  teuijioriil  boae  U  probably  fractured 
and  Chf  tyiupnnic  plexiifi  I'nn  very  veil  have  been  injureit  by  lhl»«  thtu 
well  exitliiiolDf  port  of  the  fiuTts-  The  puullDK  feature  of '  Ibe  case  U 
tb«t  the  itc«>iitiu  occurs  od  the  buck  of  the  tongue  ns  well,  which  Ib  mo- 
erally  I'oiislilered  to  be  luuervaled  dlretlly  by  Kl*'^^<>P'''"'yDfceal  Bben 
ud  uuit  there  l<t  no  other  evidence  of  t;l«i*>*o-ii)i;iryngeAl  Injury.  Bmai 
makes  the  sutirffestion  thai  If  the  ner\-us  lutennedlu-"  U  c-unaldcnrd  with 
T.UM>nnn  and  Vulpiau  to  contain  the  ner^eit  ol  tjwte  for  the  bnck  of  the 
touKue.  la  HdditioQ  to  those  for  the  other  iru«utorr  rejflons,  as  maln- 
tjilued  hy  the  al>ove  aurhnro,  thtn  CAite  may  perhapit  he  explattied,  hut  be 
urKCd  iin  hypolhcsU  nod  presents  these  obscrvatlou^  more  as  acontriba- 
rion  to  the'dlficu«i«inn  tban  an  decisive  on  Any  points. 

Sttr  te  nombn  tt  U  calibre  du  fibrt*  nerxttutt  du  nerf  oevlomoUvr  evM- 
mun,  ehes  U  ehat  nour-^au-n^  ft  fXts  /f  that  adults.    M.  H.  Sciin.LEIt. 
CoDiptes  Reoduii.    30  September,  1889. 
Vndcr  the  direction  of  Porel,  Schiller  has  made  some  liitere»ilDg  obser- 
vations to  teiit  whether  the  nervous  elements  iocreued  lo  number  aR«r 
birth-     The  test  »«9  nindc  by  couiitlug  with  care  the  number  of  Aber* 
In  the  cro«ii>-sectio[i8  of  the  oculo-molor  nerves  of   itome  ttew>bom  cat* 
atld  compnring  this  number  witti  that  found  Ln  Che  cross-sectlous  of  the 
■ame  nerve  In  the  adult  animal. 

The  ftvemge  uumber  of  fibers,  taken  from  3  cata,  new-bora, 

Ktves,  KMI 

For  '^  cat«,  t  weeks  old,  (same  litter,)  KM 

For  1  cat,  6  weeks  old,  3081 

For  1  cat,  1  year  old,  9MS 

For  1  cat,  a  year  antl  a  half  old,  SOiSS 

The  Might  Increase  In  the  number  of  lll>ers  for  the  older  animals  U 
fairly  accounted  for  by  the  i^rcHter  ease  of  counting  the  elements  la  the 
adnlt,  for  the  diameter  of  ttie  Abers  In  the  new  born  lies  between  \A—i 
fi.,  while  in  the  case  of  the  olduxt  upeclmen — a  year  and  a  haif  old — It 
vftriei;  from  ii — M  u.  Tlie  conclusion,  na  pointe<f  out  in  a  note  by  Forel, 
1b  lo  ulirjw  pluiuly  thut  cell  niultlpllcatloa  in  this  nerve  centre  hu 
stopjiotl  .St  the  time  of  birth.  The  work  Is  to  be  continued  with  the 
view  to  QndlnK  wlivtber,  av  the  present  views  demand,  each  nerve  fiber 
is  represented  by  a  nerve  cell. 

Uebrr  die  HMoloffte  de»  CentralHcrrpnsit^ifni*.  FnoUMAXX.  Jahresii^ 
zuQg  des  Vorelns  der  deutschcn  [rreo^rzto.  .lena,  .TudLISSS.  Ab- 
stracts of  eommunlcatious  in  Keurolog.  Centralbt.,  No.  13,  18S9, 
hy  Bruna. 

First  concernine  the  structure  of  the  sxl^  cylinder  In  nerve  flben. 
Tliere  arc  rhrcse  vIpwh  :  Kupffor  a^isumes  eontiuuou*  fibrillne  running  the 
entire  lenirth  of  the  flbor;  Joseph,  a  network  with  fibrlllae  passing 
between  the  meshes ;  HeltzmaDu,  cross  anastom'^iie^  which  Interrapt  the 
direct  tracts  In  the  axis  cylinder.  From  the  study  of  tuvertebratea, 
Leydig  support*  the  last  view  and  explains  the  crotis  aaa»tomo»c8  as  a 
BQpportlng  structure,  which  being  Interrupted  cannot  conduct.  Ttkt 
oooducCivc  suh^tAHce  is  the  hyaloplftsnm,  eQclo$ed  by  this  ^upportinr 
substance.  If  this  Is  true,  how  cxpliiln  the  conduetlufr  in  the  tine  termi- 
nal bfHnches  of  ucrvea  where  there  Is  uo  hyaloplu!»nia?  I^vdig  describes 
In  nerv*e  ce}ls,  pale  strlpea  and  line?  of  hyaloplasmii  which  conduct  the 
Qer\'ous  iiupuUc  from  the  cells.    Froiumauu  could  not  Hod  thcic.    He 
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d?*crll)cil  thcD  Id  dcUll  the  form  and  liberal  of  the  DQcleAr  frnmework 
of  th(!  ean>Elloo  c«ll.  For  Uie  most  part  the^e  form  a  network  Had  paas 
out  of  Piu  cell  as  due  Btrars.  The  arraugemeot  i«  partipulirly  plnio  la 
th«  gangtion  trl^tlntum  of  the  cuttle  llah.  Thew  flue  libera  ualte,  lo  thU 
CKfte,  tho  ec>l  with  Its  capsule  and  the  cells  with  one  auocher.  Aj^ust 
I^rcllg'*)  view  that  the  life  processes  arc  associated  with  Che  h>'a1o- 
plasDiD  U  the  fact  that  durlne  life  the  fibers  and  their  nodal  points  cod* 
ttaually  uh:tnc«  tlieir  form.  That  such  changes  represent  a  uormal  pro- 
MM  is  prol)Hble. 

IfountUfi  rf.h«rf.hfM  tur  la  r.oftMtUution  cellulaire  de  la  fibre  lunif^uM.  L. 
GEuOELST.  La  Cellule.  T.  V.,  ler  Fasc.,  1389.  1  plate. 
The  discussion  in  thii  paper  ia  eoutred  on  the  reticular  portion  of  the 
Tnediillary  sheatli.  (}e<loelAt  Iiah  previously  pubn<(hod  on  this  topif,  and 
has  convlni'i'd  hltiinelf  on  the  fi^ilnwing  iM»iiii>*:  Pir«t,  tht-re  fxi«li»  a 
reticulum  which  has  heen  deM'rit>c<lMUct.'CSslvely  by  Ewald  and  KUhue, 
and  by  Limterminn.  Second,  the  neurokerailue  uetwork  of  the  former 
is  ideiilit'Hl  with  the  network  of  th(<  latter.  Third,  this  network  Is  pro- 
formed  and  not  merely  a  result  of  the  re-igcnts  used.  FourUi.  the 
thre-ads  of  the  network  nre  irnprejcnatej  with  leoithlne,  while  oerenrlne 
occupies  the  menhcH.  'V\v-  prt-v-cui  paper  deal*  ttrat  with  the  citsfis  of 
Lautermann.  These  are  not  preformed  in  the  aanse  that  they  are  plainly 
visible  In  the  normal  oerve.  but  are  preformed  in  thv  sonne  tlui  at  the 
points  where  tlif>y  appear  Uiere  are  dHtlnot  pcculUrUie-;  of  struocure  Id 
the  sheath.  These  peculiarities  i>otut  to  the  exiNlencc  of  a  substance 
which  swells  with  ease,  thus  •u^paraliitf;  thf«  myollne  into  flcgmentA  and 
«xposiDK  at  oae  slaf^c  the  threads  of  the  network.  As  a  rule  tlie  swoU- 
lox  gf*e%  so  far  timt  tlie^e  threads  are  bntben.  The  anrface  of  th(>  cones 
thus  formefl  with  the  eucircliDf;  ridprii  liedoelst  tdentlfles  with  the 
'* spiral  fiber"  of  Golf;!  nut)  Rez/onloo,  wliloh  he  looks  upon  as  ao 
artefact.  Ills  second  point  is  the.  relation  of  tlie  parts  :it  the  nodes.  The 
azlrt  cylinder  is  continuous,  as  is  nls<i  the  tslieHlh  of  Hchwauti.  So  far 
as  the  latter  Is  coacemed  the  tlher  may  t«  considered  to  have  a  struc- 
ture analogous  to  that  of  a  fllaiueotoiis  alga  for  example^  in  which  the 
outer  cell  wail  Is  continuous  despite  the  fact  that  from  it  arise  the  oroeft> 
partUious  which  divide  the  fltameul  iuto  seginenis.  'litis  crotS'partiClon 
U)  the  case  of  the  axis  cylinder  Is  a  dellcHl«  membrane  constructed  like 
A  crlbrlforui  plate  through  the  holes  of  which  the  fibrillae  pass.  Only 
the  most  delicate  manipulation  serves  to  preserve  this  plate,  and  all  tlte 
otlier  relulious  of  the  piirtd  at  the  node  are  but  deformations  of  this 
Structure.  A  good  bibliography  of  the  recent  works  goes  with  ttie 
paper. 

Weitenr  BfiUrag  tur  Kfnntnw  dur  G-nlgCtchtn  Unttrrtuthuitgami'thodr  d^t 
eentral^n  iVerr<ti«ya('-r(M.  Dr.  L.  OuKrrfN.  Arcli.  f.  Auat.  u.  Ent- 
wlckeluag*g;sch. — Supplenient-Band,  Nov..  18S9.     1  Taf. 

The  material  employed  was  mainly  the  human  cerebrum  and  cerebel- 
lum. To  the  silver  int'th'Hl  of  Oolgi,  Oivppiti  ha*  addul  ii  t«*i.-Iinicnl 
point  which  cannot  fall  to  be  useful.  The  sliver  staliu'd  «.*rtinn  is 
floalod  In  a  10  [ler  cent.  *olulio»  of  liydrobromlc  acid.  Hv  Uiis  treat- 
ment the  silver  deposit  turns  white  by  reflected  light,  t^  hilr  bv  trans- 
mittcsl  light  It  stlil  appears  black.  'Ilie  plutnrr*  Lim*  i-ln^iim^i  .itt*  .i» 
sharp  as  with  the  silver  alone,  and  the  prrpaMitlun 

luauent  can  be  mounted  under  a  covergl;!''^.  :<tirl    fi    <  .  I 

Rubsequeutly  by  a  number  of  methods.  -i^iii'  "4. 

the  author  Ands  a  Aiial  treatment  by  Val  '  inr 

Diatoxylin  method  by  far  the  most  tn»i(  i 
after  the  Ai.-i-lion  ]vn  U-en  treated  with  i, 
bromlc  ucid,  if  it  thfu  be  put  in  a  JO  {K<r  v. ....  ■^.^^. 
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fttWer  deposit  Is  elowlv  dUeoWcd  out,  leaTtng  Um  c«Ual&relriaente  tooro 
or  less  clettr]y  marked.  Prom  a  Rtmly  of  such  iiectionit,  Orapptn  arrlveft 
at  aeTenu  conclasiotu  of  Interegt.  So  far  as  the  resalta  of  KofiabB<.-h  and 
Sflbrwald  go,  he  agrees  with  them  io  viewtoK  the  place  where  the  stiver 
deposit  Is  made  as  the  lymphatic  t^yetem  of  the  brain.  By  his  metliod 
he  farther  flndi  HOme  coloraiJ^n  of  the  n^rTouR  element*  theni*elves.  In 
matchiii}^  the  pictures  of  the  lymph  spaces  about  the  Derve-coll  nith  the 
cell  element  Itself,  he  ha«  not  ohfierved  lateral  hranche«  from  the  axla 
cylinder  process  flllmg  ^^'^  lateral  lymph  spaces  which  have  boon  taken 
to  indicate  the  exii>tence  of  »Qch  hranchef*.  He  therefore  looks  on  the 
axis  cylinder  prolonnition  as  unbrHuched.  Connections  either  betweea 
nerve  cell*  by  any  oi  their  protongatinni*  or  between  the  nerve  celld  aod 
fibers  be  luis  cot  seen,  though  he  Iwlieves  the  latter  to  exist.  In  tlie 
moiit  densely  otalned  ApeoImenR  there  is  alvayna  portion  not  stalnedf 
which  he  identifies  with  tlie  ground  substance  of  the  older  hlstologtlta. 
The  periglial  xpnces  form  a  conoected  iyst*>m,  and  he  a&somea  that  ttw 
cootained  glia  cells  thus  constitute  a  network  of  var>ing  density  in  the 
meahes  of  which  the  nervous  elements  are  to  be  founo.  The  rt^neral 
aim  of  the  paper  Is  to  show  that  by  the  application  of  Golgl's  meuiod  no 
new  facts  of  fundamental  importance  have  been  added,  but  that  the  older 
views  have  been  condrmed. 

(Greppin  does  not  appear  to  have  examined  any  nerve  cells  the  axis 
cylinder  prolongations  of  which  belonged  to  Golgi's  second  class,  and 
in  which  the  reiatiou  of  the  axle  cylinder  to  it6  assumed  branches  la 
more  Important,  for  In  these  cells  tbe  axis  cylinder  musteltlier  pass  Into 
the  branchiog  lymph  channels  or  else  terminate  abruptly  soon  after 
leaving  the  cell.— Rev.) 

7Yan»aesi<m$  <4  (A«  .^ssociatton  of  AfMrUan  Phjulcfaiu.  Third  sesdoa, 
beld  at  Wayhington,  September  18-20,  1888. 
At  thi»  meetiu)f  of  the  Hssociatiou  one  topic  chosen  for  discussion  was 
"The  relation  between  trophic  lesions  ana  diseases  of  the  nervous  sys- 
tem." From  the  clluk-al  side  the  prcnentatlon  was  made  by  Dr.  E.  C. 
Seguin.  For  his  purpose  Segaln  recast  the  (luestfon  In  the  form  :  "  IVhat 
arc  the  leniou^  which  may  be  euppotied  to  be  directly  produced  by  dis- 
ease of  the  nervous  system  (brain,  <tpinal  oonl,  and  nerves') ;  and  what 
Is  the  essential  causal  relation  t>ctwceu  the  two  factors?"  Trophic  lesloB 
is  uodcrAtood  CO  mean  here  a  positive  hUtologioal  alteration  in  the  ^ssne. 
Seguin  dlstiugulsbes  for  conveuleucc  two  cla!ise.4.  First,  those  occur- 
ring In  parts  whoso  Bensibllity  Is  more  or  le?ftro<luced  by  ner^'ous  disease 
nod  which  are  exposed  to  the  acllou  of  trauniatic  :iD(l  infections 
Influences.  Second,  those  occurring  in  deeper  partfl  apparently  not 
expoited  to  Huch  iutlueuces.  In  caseH  of  the  tlr^t  claMn— like  ulcerations 
of  the  eurneu  lifter  injury  to  the  Irigemiuu^i,  the  changes  in  hair  and  nalla 
and  even  exteostve  necrosis  and  gangrene  following  section  and  other 
injuries  of  the  tiervc  trunks — it  hsH  been  found  tliat  by  careful  exclusion 
of  trauma  and  Enfectton  the  dit^turbauces  can  he  prevented.  Perforating 
ulcer,  arthropathies,  etc.,  which  occur  iu  the  course  of  posterior  spinal 
pcleroftU,  are  extremely  rare  in  patients  able  to  avoid  over-exertion: 
while  cyntitb,  which  was  long  t-onsidored  oue  symptom  of  myelitis  ana 
Injnry  to  the  Kplnal  cord,  is  preventable  by  the  ilop  of  aseptic  catheters. 
In  Uie  Hccond  class,  Seguiu  nunies  ncuro-mu.scular  atrophy,  and  the  so* 
called  herpatic  IcaIous  of  the  skin,  both  he  considers  as  true  trophic 
lesions.  The  mc«.'hsnism  of  these  trophic  changes  is  too  obscure  for 
discufuiion.  As  an  attempt  to  simplify  the  problem  under  debate.  Seguin 
calls  attention  to  the  following  points  in  his  presentation.  First:  That 
he  has  '*  rejected  from  the  category  of  trophic  lesions  all  vaso-uiotor, 
caloritic  and  metabolic  idicnomena,  as  well  as  mere  quaut&tlve  reduo> 
tloDS  in  dssnes  and  organs ;  reserving  the  name  for  such  alterations  at 
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*R  characterized  by  democFtrablc  histological  cIiddkcs."  Id  the  ftccood 
pl«ce,  Sesuln  ehowa  that  the  hiFtolnf^cal  leAionfl,  nnpurently  due  to 
nervoiu  tUseaM,  may  be  divldvil  iuto  two  cla«K« :  "  Tlic  flrst  as  above 
deacribed  being  mere  eompllcatlonn  havine  a  complex  etiolof^*,  while 
tbo^e  of  the  second  class  are  rcaily  trophic  le'^lun 9  doe  to  disease  of  the 
nerrfniR  Hrotem."  'i"hirii :  Without  pret<Midine  to  throw  any  n«w  lirht 
OD  t  he  inriiDHtc  nature  of  real  tropliic  ]c8loD)<,  Scj^tiiii  pointer  out  that  The 
dipturhanve  occurn  in  continaouR  tiiinaeii,  and  linally  veDtureft  to  sag- 
ged "that  disease  of  the  uervoUB  syetcin  produce*  true  trophic  lesions 
when  it  interferes  with  Che  auoclated  or  iDter-dependenc  life  of  contin- 
uooe  tle^aos/' 

From  the  phyaiologicjal  pide  a  prenentatioii  waa  made  by  Dr.  11.  C 
Wood.  He  opened  with  the  proposition  :  '■  It  is  phyHiulogically  proven 
that  thp  nervouR  nyBtem  directly  affprtR  ffenenil  nutrition.''  In  support 
of  thlrt  VV'ood  applied  to  the  well-known  factfi  ol  jfland  physiology. 
Next  he  dlitctiR!?ed  the  evidence  from  the  work  of  OaRKell  and  others,  to 
■how  that  there  are  anabolic  and  kataboHc  nervea  controlliog  the  heart. 
Finally,  he  brought  forWHfd  the  results  of  hift  own  stuily  on  fever  to 
thow  that  the  heat  production,  i.  e.,  tiveue  change,  is  controlled  by  a 
centre  soniewhei-e  above  the  medulla.  In  speaking  of  the  relationn  of 
the  oerveR  to  muj"cleii,  the  m(»tomerve«  are  classed  an  katalMtlic,  and 
the  belief  expressed  that  unaholic  nervcfi,  also,  will  in  the  futun?  be 
found.  Having  presented  eviileiice  to  show  that  the  nervous  system  has 
the  power  of  influencing  nutrition,  he  panned  to  hin  ftei-ond  proposition 
"  that  various  lesions  are  the  immediate  result  of  prevlom*  nerve  dU- 
eaae,  or  nerve  injury."  Here  Wood  grouped  all  the  ea<te<t  eonaldercd  by 
Sc^uln  Id  his  paper,  but  without  any  auiMiiviiilon,  and  considered  ttie 
evidence  to  prove  the  proposition  just  stated,  ni^  thtnl  point  la  that  a 
distant  lesion  may  follow  a  nerve  Injury  or  nerve  dhiease  without  any 
precedent  disturbance  of  the  local  circulation.  I'YiU  statement  Is  sup* 
ported  entirely  by  evidence  that  decnbitns  may  occur  on  the  tide  where 
aensAtlou  only  is  paralyzed.  The  fourth  pn'po^itlon  i.t  t)ie  converte  of 
the  third.  'iTiat  "  alteratloaft  In  the  condition  of  the  vaso-motor  centre 
are  not  cai>able  of  causing  many  of  the  dUtant  le&lons  which  follow 
injury  or  disease  of  the  nervous  system."  This  being  mainly  supported 
by  observations  on  the  ear  of  the  rabbit. 

In  the  discussion  which  followed,  Dr.  W.  M.  Ordof  London  described 
several  cases  of  dif^ease  of  the  joints,  which  In  his  opinion  were  trophic. 

Dr.  II.  I*.  Bowdltch  called  attention  to  the  nitrogenous  and  non-nitro- 
genous metabolism  in  u]u>K-le,  iiud  »u>;K''^ted  that  limitation  of  the  term 
trophic  to  the  former  would  simplify  matters.  [>r.  David  Ferrier 
touched  on  the  qu««tlOD  of  a  double  nerve  supply  to  muscle,  and  thought 
the  stndy  of  the  beat  and  other  centres,  might  throw  light  on  the  quei- 
tSon.  Mr.  Victor  Uoniley  communicated  the  results  01  some  work  by 
Dr.  Mott  of  TiOndon.  Some  nerves  of  tlie  cauda  In  monkeys  were  tied 
and  the  femur  on  that  side  was  found  the  aeat  of  excessive  (katabollc) 
changOB.  Tills  U  particularly  Iutere«UDg  since  loss  of  faooCIon  and 
TBSo-rootor  diilurbancea.  both'of  which  are  often  complicating  factors, 
are  In  this  case  rjuito  Insignificant. 

(There  arc  two  poinL't'  in  this  matter  which  may  be  emphaaliml, 
DUsely,  that  the  weight  of  opinion  and  anatomical  results  are  against 
the  view  that  tropldc  nerves  form  a  separate  clajMi,  and  that  the  trophic 
action  may  be  exerted  atoniE  the  nerve  in  a  direction  the  reverse  of  that 
in  which  the  impulses  usually  travel;  witness  all  the  forms  of  herpw 
associated  with  tne  posterior  spinal  roots.— Kev.) 

n.— HBRKDITY  AJfD  SEX. 

JULIUS  KELSON,    PH.D. 

In  this  section  I  shall  review  certain  n'prcscntailvc  modem  dlscus- 
■lous  that  bear  upon  the  theory  of  heredity.    We  shall  see  that  the 
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problem*  involved  tre  vpry  fuiidameotat  nod  ol  fsr-rvacblnx  ilfcntllcuievJ 
for  P*yoholo|^T.     II'Tp  Is  the  uUlDiaw  buln  tu  which  «tu(lput<  of   P^^■/ 
cbolosy  u  well  u  of  Itlology  must  refer  tholr  queiUoav  for  nlttmtW 
■olotlon ;  it  ta  Id  fact  Impotslblo  In  this  conneotloD  lo  Mpumt«  th»  two 
■deooM. 

A  largr  shiirp  of  the  dlROiiitsioQ  of  the  problems  of  beirdity  BppertalnM 
to  th«  T«rlou>  relations  of  sex.  The  liuportaDce  of  the  Utter  •ut^Jectf 
«s  toiikiited  by  tho  rant  amount  of  lltenitureDf  reKarcfa  and  tbooclit 
bettrlng  apoa  related  que^tloDs  and  the  i^raat  varletj  of  lateireMs  tE»( 
«enter  here,  calU  for  iu  tn>acmf>nt  In  a  ipoclal  acuttoa  to  which  tb« 
pretCDt  article  mar  be  considered  introductory. 

The  reriews  will  be  presptited  In  the  following  onler.  After  atatlox 
the  problem  of  heredity  we  ouuslder  theories  of  th<>  ronstltutiou  of  pn>- 
toplMm  and  of  the  Importnnoe  of  the  cell  nucleuu  U>  t\w  problem.  llteD 
tbe  xnbject  nf  varlatloo  and  the  relation  of  tho  rupr>Miui-Uve  cells  to  the 
other  tissues  of  the  body  are  coQftidered.  ThU  k'ad-i  to  the  dlseiustoD  of 
the  origin  of  death.  Then  follows  a  brief  reference  to  the  principles  of 
correlated  rarintloii,  followed  by  ii  couitlderatloa  of  the  p<iyohic  life  of 
ceils  and  the  educalillity  of  protoplasm.  The  sectloD  coucludrs  with  a 
constde ration  of  the  ^eat  of  the  soul,  and  metaphysical  speculations  on 
tbe  relatione  of  soul  and  body. 

It  U  Important  to  ^et  a  clear  idea  of  the  problem  of  heredity.  Con- 
sider the  followlof;  outline  of  tbe  conditions  of  the  problem.  A  complex 
UTinr  twtug  l<*  an  orfptnlieatloa  of  protoplatmlu  cells  according  to  the 
principle  or  division  of  labor.  All  cells  performing  the  same  olDce  In 
tbe  body  are  nearly  alike  in  appearance,  and  their  aggrepita  ll  termed  a 
tU»ue.  Any  cell  in  a  tissue  can  prmlnce  its  like  by  simple  Mlf-dlrislon 
into  two  equal  parts.  The  cells  of  tlie  reprodu<.-tive  tfssoea  are  each 
capable,  when  separated  from  their  fellown.  to  huiM  up  by  coutlnnoaa 
multipllfHtlou,  a  new  iodlvidual,  which  Is  a  repetition  more  or  lui 
closely  of  the  ^larent,  both  In  structure  and  In  nil  characteristic!",  inclnd' 
ing  psychological  ones.  More  wonderful  yet,  while  this  repniducCtTe 
oeU  is  building  up  the  new  Individual  a  very  orderly  progreM  Is  followed, 
termed  development,  font-gmy)  which  shows  stages  that  map  out  suc- 
oeaalTelr  the  uxonomic  character  of  the  group  In  which  the  parent  li 
iDcludcn,  begtouiutf  with  clastn  and  ordinal  characters,  and  leaving  off 
withthespeclflc;  thutl^,  oiititiifntf  i' a  eof»den*ed  phj/loyeny.  That  ^pitf- 
eut  diTergeoce  from  this  law  may  be  accoanted  for  by  e^noge-ny  or  sec*- 
ondary  adaptation  only  emphanl/es  the  law,  which  In  popular  terms  l« 
thitt  the  devt-lunment  of  the  ludivldual  is  a  repetition  of  tht^  hlntory  oC 
Its  ancestors.  Thus  the  resemblance  of  a  cbild  to  its  pareuC  la  a  broad 
one,  includiog  the  whole  life  history,  and  In  this  history  all  the  anoas- 
tors  reappear  in  a  modified  form. 

But  we  must  go  de«[»er.  The  reprf>ductlve  cell,  while  lo  Its  proper 
tissue,  gave  rise  to  cells  like  itself  when  division  ensued,  hut  In  ontoj/fuf 
the  offitpring,  almilarlv  produced,  became  dlfferi-ntiated  Into  dtflfereat . 
tissues.  For  in«l»iic<'.  (In*  lir^t  divlslou  of  the  egg  cell  may  give  rlM  Co 
the  commou  ancestor  of  all  the  pctoderm  celli*  and  of  the  eutodenn  osUl 
refipwtively ;  and  sabsequeat  divisions  maybe  the  spparatlon  of  two 

Seat  sets  of  organs  derived  from  the  ectoderm  or  entoderm.  In  fact, 
e  caftes  are  more  complex  and  not  thoroughly  made  ont  for  any  orgftD* 
Itm.  However,  whpn  any  cell  has  dlffereotiated  lo  assume  its  Hnal ' 
function  It  has  a  limited  chariicter  and  apparently  can  never  function  in 
any  other  capacity,  and  apparently  can  not,  or,  ut  least,  does  not  act  as  a 
reproductive  cell.  In  some  way,  then,  all  the  dlfle rent  tissues  are  r«p- 
reWQted  in  the  egg.  | 

Bat  the  modern  zoologist  sees  proxress.     Each  Individual  of  the  Uns 
ot  uceitnr  transmitted  to  hU  offsptiog  more  than  he  received.    In  thttj 
battle  wlih  nature,  organs  became  in  some  way  modified  uid  better] 
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•dApted  for  their  purpose.  Uoe  ntreofl:t)ienii  orj^ann,  dUuM  enfevbles 
them,  and  eveu  q<3W  orznDB,  or  at  least  dUTereDtiacioaii  o(  old  ddcs,  or  & 
Dindiflojition  of  their  function  may  be  acquired.  Lsniarck  U  the  motfi 
famoue  advocate  of  the  Idea  that  such  acquired  chiiracters  tend  to  b« 
lra.09mlttert.  The  idea,  I«  evidently  proTiilent  that  the  children  of  odo 
who  baa  exercised  his  muak-al  taleut  are  fumUhed  L-on^aitally  with 
Ini'reJiat'd  musii'al  AhilUies. 

We  must  st'tk  lu  th"  protopla«m  of  the  ejffC  (or  fffrm  cellj  for  Btnict- 
ures  that  bpar  the  linpre««  of  powerfi  that  repre:»ent  the  whole  body. 
Tliia  U  the  modern  form  of  the  old  do^'triue  of  evotutioo  which  i*uw  lo 
the  germ  cell  a  complete  miniature  of  the  adult.  Hut  we  ninnt  ndd  that 
this  structure  of  prot4>pl:isiu  caa  vary  either  apootaacouslj  or  In 
respoDf^  to  BtlQiull  definitely  or  Indeflnltely. 

l^iffetujttM  dttr  JHattidult.    IIackbl. 

rijockel  concelvefl  protoplasm  to  be  ultimately  composed  of  moleenUr 
□alts  tluit  are  tliuiuHctvot  a  cumplex  »yitt«m  of  vibratlnf^  atoms.  Every 
new  ■tinmluft  lumllH^d  and  I'ompllcates  the  syatem.  When  a  cell  divides 
ioto  equal  parts  the  form  of  vibration  of  the  molecules  of  the  two  celU 
Ib  alike,  but  m>w  the  two  cells  are  no  longer  acted  on  by  Alrnllar  forces 
ftod  their  syBt«in»  become  more  and  more  dlveri^atly  modified  ttirough 
life.  Thun  mav  we  explain  variation  and  phylogenetlc  difleremiatioQ. 
When  cells  divide  Into  diflbreutlated  cells  of  the  tissues  In  ODtoceoj, 
there  ia  a  splitting  of  the  wave  movements  Into  two  simpler  syuenis. 
The  tncruase  of  protoplasm  by  as^lmllutlon  is  the  ImpreBilng  upon  tha 
food  molecuha  of  an  Identical  form  of  vibration.  Finally,  In  Rezuitl 
reproduction,  which  \t  iilmply  the  union  of  two  germ  cells  from  UUrerent 
parents,  ususlly  noc  too  closely  nor  too  distantly  related,  there  is  k 
union  of  systems  that  dlffor  slightly,  and  hence  a'  new  combination,  a 
new  variety;  so  that  In  sexual  reproduction  the  offspring  never  are  the 
Qomplete  copies  of  their  parents.  It  Is  evidtint  that  the  weak  point 
In  tnia  theory  is  thit  we  have  not  the  faintest  idea  how  the  wuvg 
motion  Is  caused  to  spMt  up  in  nntogony  according  to  go  definite  laws, 
nor,  what  Is  more  imjportaot,  how  the  cimdttions  of  the  envlroDuwoi 
oanae  the  proper  vaziatSona  to  take  place,  tlrnt  adapt  tba  body  to  the 
QOTtroDment.  Then,  too,  we  know  thai  ih*.  fnvironment  U  of  important* 
Cn  ontoftny  for  not  all  the  characters  of  protoplasm  are  ever  brought  oat 
In  any  c»«.  The  same  person,  if  he  could  be  brought  back  to  repeal  hli 
life  hlstorv  under  dlRerent  circumstances,  would  appear  as  a  very  dllTer- 
ent  inrilviiiual  In  the  final  outi-ome.  Life  l»  full  of  '*  latent  characters  ** 
waiting  the  proper  stimulus  to  become  active.  Yet  how  does  this  action 
of  the  environment  differ  from  the  action  which  causes  variation  and 
new  horodltAry  possession?    Here  Ia  the  fiold  for  inquiry. 

Hackftl  att«mpU  to  lay  the  foundations  of  Psychology  by  calling  tha 
perslsteiftce  of  these  vibration -systems  In  their  respective  (oTm% 
memory.  Ontogenetic  development  la  a  rehearsing  of  the  experience  of 
protoplaam  when  it  was  In  the  ancestors,  (for  every  child  Is  but  a  poi^ 
Hon  of  hti  parent,  bo  that  all  protoplasm  that  la  aUve  dates  back  to  the 
foundation  of  the  world).  All  that  has  been  experleuced  has  beoa 
retained  In  this  coll  memory. 

Bi&ckol  goes  deeper  than  any  other  speculator  upon  these  problemi, 
and  In  some  respects  hU  theory  has  the  merit  of  almpllclty. 

^{if^anmnnfrirfsArr.     Naokli. 

Nigoll  derides  the  PerlgeueMis  theory  and  substitutes  the  ^'Idtoplasm" 
theory.  Not  all  protopVaNm  carries 'tlin  hereditary  powers,  hut  that 
which  dons  may  be  ternieil  Mluolanm.  This  plaan  Is  supposed  to  ba 
dUiributed  throughout  the  cell  lu  the  form  of  flbree  that  reach  to  ttu 
periphery  of  Ibe  oell ;  and  whenever  cells  divide  and  remain  united,  t 
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fibres  of  nrif^hborinj!  cell*  ar«  contlnuoun;  an,  Indeed,  iroeot  studies  Ed 
th«  coDtinulty  of  protoplasm  seem  to  »bow.  'Hie  tutire  Idloplum  of  the 
Itody  t«  then  ortP  immeate  retirulun,  »nd  a  hlf[hi>r  organism  In  thus 
related  to  tlie  outside  world  ae  a  cell  od  a  larger  »cale.  Any  dlBturbauee 
of  the  tdloplasm  at  one  point  lo  tranumttted  to  dUtant  polota.  lliiu  the 
Idioplasm  preterrca  a  anifnrta  «truc-tare  ao  that  all  ltdbs  s«cI1ods  an 
similar,  itnc  the  fibre  it«elf  \*  nnpiKMted  to  be  rompoted  of  rows 
of  onlta  termed  miefllat.  Ilie  niii.-^liHe  arv  alllie  Id  a  sinxle  row, 
and  grow  and  reproduce  In  a  loDsltudlnal  dlrectlnn  only.  But  diflereot 
rows  are  uullke:  and  the  peculiar  ehanK'terUtics of  au  orf^anlsm  depend 
OD  the  pjirtlrnlar  "tructore  which  a  cro*fl  Mctloo  represent*.  Further- 
more, not  flll  the  mk-ellae  of  the  croFS  wcttou  are  active  at  once,  but 
certain  Injrfr?  of  chem  art,  and  in  turn  ntlmutate  more  internal  or  extfr- 
nal  layers  to  activity,  and  in  thifi  war  the  orderly  ^ncceselon  of  the 
cyclic  development  of  ontogeny  may  be  accounted  for.  All  Ihin  haa 
been  up^et  by  recent  discoveries  coucerninf;  the  cell  nucleus.  In  sexual 
reprmliiclinn  the  characters  of  the  father  appear  equally  transmitted 
with  tho^  of  the  mother.  These  characters  are  therefore  contained  In 
the  spenuatozooo. 

Beitrage  tur  Kenntnits  der  BUdunff,  Bf/htehtung  und  TheiliiH^  du  tA(«*w 
iwAeit  JSieB.     O.  Hertwio.     Leipxig,  1878. 

ncrtwi^  ha»  shown  that  the  uoIoq  of  sperm  cell  and  ef^e  c«lt  known 
a^  fertilization  or  fecundation.  coLBiets  essentially  In  the  fusion  of  two 
similar  nuclei  (mate  and  female  pronuclei^,  sonietinieit  the  tall  of  the 
sperinutoKoon  not  even  entering  the  eeg.  ."studies  of  the  production  of 
the  »pcruiHto/oou  fi^Kmuitogenesisi  show  that  cells  (quite  similar  Co 
those  that  In  the  female  reproductive  organs  beoome  ova  by  growth)  in 
the  male  reproductive  organs  after  repeated  dlvlsloDS  become  sperma- 
tozoa by  direct  transformation  of  the  cell  protoplasm  to  serre  locomotive 
porposeii,  the  nucleui  remaining  in  the  *'heau"  of  the  apeimatozaon. 
Kollilcer,  however,  derives  the  entire  body  of  the  spemiatoxoou  from 
the  nncleos.  It  !»  certain  Lliat  a  large  part  of  the  cell  protoplasm  Is 
lo«t,  and  only  I  hat  Immediabrly  surroumllDg  the  nucleus  is  utlllaed  In 
the  maturation  of  the  male  element  In  the  bighefit  animals. 

Jfeut  UnUnuchunffen  tiber  d€H  Befrw-htvngnoryang  bri  <Un  Phanerofftmen 
alt  ffrundlage  fdr  ein«  Thtorie  <Ur  Ztngung.  STRa8Bunr>KR.  •fesft, 
1884. 

This  observer  has  shown  that  to  the  tube  of  the  pollen  grain,  when  li 
hu  sprouted  upon  the  stigma  of  a  flower,  a  nucleus  ("generatWe 
nncleos  " )  wanders  down  and  veeks  the  nucleus  of  the  germ  cell  of  the 
orarr. 

wbber,  and  otbers  in  studying  the  sexual  onions  of  the  unicellular 
aidmalB,  Imve  shown  that  there  Is  a  dividing  up  of  the  nucleus,  and  In 
Tte^irocal  fertilization  feftujuffatinn,  or  copulation  of  ciliatajt  there  la  a 
mntnal  interchange  of  nuclear  material ;  while  in  tffffotic  ftrtiUzation 
(similar  to  the  onion  of  ovum  and  spermatozoon)  there  is  a  union  of  tba 
nuclei  to  form  one  nucleus. 

Btriehl  dfr  Naturfftrckei^m  OettlUcht^ft  tu  Freiburg.  Vol.  1,  1880. 
Grubrk. 
Gmber  has  found  that  by  cutting  up  steutors,  the  fragments  became 
regenerated  to  complete  stentors  whenever  a  portion  of  the  nucleus  was 
retained  In  the  segment  cut  off.  This  experiment  proved  definitely  that 
the  power  of  assimilation  rests  with  the  nucleus,  or  at  least  the  nucleus 
has  a  necejuiary  control.  We  may  also  conclude  that  the  nucleus  Is  not 
adeflolte  structure  like  the  idioplasm  of  XAgell,  but  Is  an  aggreffation 
of  gemmnles  that  are  alike;  each  of  which  can  reproduce  Itself  <id  tib^ 
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itnm,  RDd  la  each  of  which,  therefore,  the  hereditary  charactcre  reat. 
T\s  idioplamntc  Btrnrjur^^  thi^n,  it  to  be  aoufffu  for  in  the  iirru<'(urfl  of  th« 
nuclear  pcmmul'.  The  above  couclaaioos  are  much  lo  li&nnoiiy  with 
many  factft  obnervert  with  reference  to  cell^.  T^et  ns  more  edp^clallr 
rwuil  the  complicated  pheooraena  of  Kan/alcinew,  or  Indirect  c«tl-divi- 
sloi),  in  which  we  (u>e  the  nucte-ar  f^ranulen  and  mioroiomata  pau  through 
complex  eTulutloDs  of  dlviaioas  aiid  coujut^aUoDS.  and,  Anally  Roparale 
into  two  groups  m>  as  to  give  to  each  daughter  cell  a  Attullar  ntrui:ture. 
ThU  U  especially  »eea  io  the  dlTialou  of  tiSBue  cell!>:  »nd  Strasburgcr 
and  othern  hnve  ntippoAed  that  >li>cr£  diriAinn  rennltn  In  dlAnlmltar  oeTln. 
Ktryitk-in^tir,  the  reverse.  But  If  we  believe  the  dUTereat  characters  oi 
celln  In  ontogenetic  difTerentiation  are  due  to  a  separatloa  of  gemmules 
Into  correapoodiog  diffcreutlated  groups,  we  should  naturally  auppoae 
the  more  complicated  process  to  take  place  In  the  latter  cA«e.  See 
ROCX  :  Bedeatung  <Ur  Kernthe^^ung^fiffuren.     Leipzig,  18S9. 

Siffitificanee  of  »ex.  Nei.«on.  See  abstract,  this  Jouknal,  Vol.  I,  p.  M3. 
NelBoo  has  ^tcd  a  dlffereut  explanation,  referring  the  phenomena  to 
■exoal  proceaaes.  According  to  this  view  all  reproduction  Ih  eexual, 
but  accompanied  by  different  degrees  of  inbreeding  or  crossing, — the 
gpmmu1i'3  being  looked  upon  as  de4(.-c:idaDta  of  a  common  ancestor  just 
as  are  the  protozoa  tbac  conjugate. 

Wo  are  now  prepared  to  review  the  Tangenesls  theory  of  Darvln. 
fOriffia  uf  Sptcit».)  Hie  germ  cells  are  looked  upon  as  storehouses  of 
gemmules  that  have  come  from  all  the  cells  of  the  body.  Each  sort  of 
cell  Is  supposed  to  have  it«  special  sort  of  gemmute,  and  these  can 
Indeflnltely  multiply  their  kino,  and  thus  build  up  a  cell,  but  at  the 
fame  time  there  tends  to  be  varlatlou  In  their  characters,  not  lu  a  dcflnlte 
direction  nor  fo  responsetodeflnltestlinuli.tiut  often,  of  course,  throurh 
the  action  of  the  ouTlronmcnt  when  tliitt  in  out  of  adaptation  to  tne 
animal. 

Ontogenetic  development  hi  explained  asi  the  Huecesalve  activity  of 
gemmule.<t  of  the  anceators,  whk-li  are  all  repreAonted  In  the  germ 
cells.  i~'«ll-divUlon,  resulting  In  dlll^rentlated  cells,  is  acL-ompaoinl  by 
a  conjugiition  of  the  gemmuies  of  the  next  succeeding  stage  with  the 
gemmuie>  (but  have  uevcloped  into  the  eel]  protoplaam  or  are  active  In 
the  preceding  stage.  'ITie  weak  point  of  the  theory  Ilea  here.  It  does 
not  show  how  (he  charactern  of  the  gcmmules,  nor  bow  the  couJugaMou 
of  the  genmmles,  effect  the  evolution  of  thn  bo  differentiated  eelU.  Wo 
kbould  also  expect,  if  the  cells  are  giving  ufl'  geramules,  that  iuoccula- 
tlon  with  the  blood  of  a  dlfl^rcnt  aDimat  would  be  the  equivalent  of  a 
croiaiDg  or  fertllirjstion,  but  Gallon *t  experiments  in  this  direction  gave 
oc^atlvo  results.  Ttiese  experiments.  It  seems  to  us,  have  too  hastily 
been  taken  to  dlsorore  the  theory:  they  appear  to  give  negative  proof 
only.  Another  ohjection  to  the  the<»ry  Ims  been,  Uiat  the  numb«r  of 
genimuIcB  that  muAt  l>«  gathered  lo  an  egg  must  In  the  higher  animals 
be  practically  so  great  ns  to  be  unthinkable. 

Th«  iMv  of  Heredity.     >V.  K.  Ukooks.     Baltimore,  1883. 

To  reduce  the  number  of  gemmules  needed  was  the  aim  of  Brook*    "* 
It  were  not  tor  tho  fact  of  variation   we  could   get   along   with   * 
gemmoles,  for  then  we  need  nut  gather  up  the  gemmules  from  the 
Dfcaaae  the  germ  cells  of  the  offspring  are  the  descendants  of  th 
of  the  parent,  (true  of  all  tissue  colts)  and  of  coorae  bare  the  stt 
of  the  auceatral  germ  oell.   If  now  we  sttppoee  that  gemmules  ar 
off  by  cells  only  when  a  special  sUmuluiU  received,  ai  (e.  g.,  i 
environment  cails  for  better  adantatloDl  then  tbew  gemmulca  v 
from  their  like  In  the  egg  aitd  will  hybrfdliGe  the  lmtt«',aD(l  thus 
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(daring  doTelopment)  variation  of  the  organ  tn  quMtlon.  Furthermore, 
jLTfOinieDts  ire  marfhitlled  to  prove  the  male  anlnial  if  more  variable 
than  the  female.  We  mav  suppose  a  diviMoo  of  labor  han  arUen,  by 
which  the  male  e^rTD-cell  lias  acqulml  the  ipeclal  faucUon  of  itoriog  up 
fl^miuule»  of  thU  sort.  The  pgg  It  the  poDservaUve  heredttar;  factor  in 
lexual  coDjagntloa,  and  the  epermutozooo  the  prognulTe  one.  Facta 
are  offerpd  to  tihow  that  In  ret-iprooal  croflslug  tne  male  exerts  a  mora 
variatjle  influence  than  the  female. 

Die  Bedetitnng  der  »e:nteiUn  FnrtpAaniMttg  fiir  tUt  StUktiontthtfirie,  Wns- 
HANN.    Jena,  1SS6. 

This  author  objects  to  this  theorr  on  the  Rroood  that  when  animal* 
axe  out  of  relation  ii^lth  their  envtronnient  tlie  special  organ  whifli  ta 
weak  la  not  directly  affected,  aod  may  even  be  In  harmony  with  Che 
other  organs,  (if  one  organ  varies  all  mast  vary,)  and  hence  will  not 
(eel  any  special  strain.  For  example,  wtiat  special  strain  can  there  be 
OD  the  green  of  a  moth's  wing  wblcti  dae»  not  miitcb  Ibc  color  of  a  forest 
leaf,  and  thus  expofiea  the  moth  to  the  attack  of  bird«.  IILe  other 
objectioD,  that  ihe  piiteroal  character  h  tie-oltea  uiu^iked  by  the  prepotent 
maternal,  due  to  the  more  rapid  mnltlpllcatiou  of  the  maternal   Idlo- 

glaam,  doeft  not  seem  to  touch  the  point  at  issue.  WcUmaun  thinks  Chat 
I  asexual  reproduction  there  can  be  no  variation,  and  that  vaiiadon 
eusues  by  the  sexual  union  of  idloplattms  of  diverse  natures.  Cootdder 
how  multiform  must  he  Che  variety  of  characters  eorablned  in  each 
individual,  'ilie  coniblustiuus  for  uuly  teu  genenitlous  amount  to  KtU. 
It  now,  ftlight  variiitiona  in  vnriouA  direotloiis  cnnue  among  Ch6  Indlvld- 
ual«  of  a  fpecieti.  \s  hco  thet^e  vHHutioiis  arc  cumpouuded  tlu)  result  muvt 
be,  by  algenralc  f^timmution,  the  continuous  Increaae  of  tpeclal  charie- 
ten  uoQg  detlalte  Mucs  iu  the  course  of  several  geoeratlooa.  But  we 
aakf  how  can  this  be,  except  the  minute  variations  are,  In  the  nt^ority 
of  caaei,  in  the  right  dIrecUouV  Here  ia  the  very  pith  of  the  pnwlem. 
There  is  alfo  anot^ier  factor  left  out  of  account,  and  that  it  the  matter 
of  sexual  attraction,  either  between  individual?  or  more  especially 
betwee-n  sexual  proDuclel  producing  "  prepotency .''  May  there  not  be 
definite  lawn  rvluliug  the  structure  of  the  two  Idioplasmz  about  to  be 
united,  in  a  way  most  advantageous?  Among  human  off^prlne  the  beat 
and  most  beautiful  offkprlDg  have  been  supposed  the  result  of  love 
mfttchen,  (Finck). 

'JliU  opens  up  the  whole  question  of  the  effect  of  the  reprodacCive 
cells  upou  the  soma,  the  reverse  of  the  one  we  have  been  cODsiderlDg. 
The  amount  of  nuclear  material  present  Is  conceived  as  helping  the  pro- 
ce&s  of  self  division,  and  when  from  anv  cause,  as  from  lack  of  ootzi- 
don,  the  nacleoplasm  Is  small,  a  Atlmulns  to  development  Is  glwn  by 
any  sudden  acceselun,  »!■  takes  place  in  sexual  conjugation  of  cella.  lliu 
method,  of  occasional  advantage  to  the  protozoa,  has  been  preserved 
with  the  ojetu/oa,  as  It  proved  advantageous  for  producing  vartatloii, 
the  protozoa  not  needing  it  for  this  purpose  (?)  as  their  body  la  directly 
changed  by  the  environment.  A  further  discussion  of  the  question  tof> 
lows lu  the  next  paper,  also  by  Weismann. 

JfU  Continuitut  drs  Jtflmplaamtu  ah  Qmndlage  etner  TAtorie  Atr  Vtrtr^ 
hung.     Weisuaxh.     Jena,  1885. 

Are  we  to  conceh'e  of  ontogenetic  development  and  reproduction  aa  a 
rejK-Hted  cycle  sunlng  with  the  egg.  which  produces  an  indefinite  num- 
ber of  geueratioiks  nf  cctli^oillcd  the  soma  ;  and  then  some  of  their  ultimate 
gcuerations  beroming  detached  as  eggs?  Not  at  all.  We  iuu«t  con- 
ceive, rather,  that  the  germiual  cells  multiply  like  the  protozoa,  are 
immortal  and  direct  descendants  of  each  other,  and  that  cyclically  when 
reproduction  takes  place,  some  of  the  germinal  cells  divide  on  the  plan 
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of  saccefl«ive  dlflVroniiatloD,  and  produce  the  »>^ma  a»  an  Instrumcot  for 
DODrlghlng  and  itiaturiar  the  remalnlDe  g«>rm  colli.  An  a  mattpr  of  fact, 
Id  many  aoiiiiaU  the  cem  chat  aro  to  Tiivomc  Kprcnjucllve  or  ancvelor* 
of  (^enn  cells  are  early  to  be  dlKtiaf^ulKlied  to  the  derelopinpnt,  hut  we 
Deed  Dot  coufloe  oarwulveH  to  this  nit'tlKxl,  for  vk  fet  rid  of  tfie  fiemuttp 
of  a  continuity  of  j^^mi  crlla  by  aunming  a  continuity  of  gtrminal  piawm. 
hy  Kcrui'mal  pliiviu  i?  incnnt  the  true  Idioplasm  which  can  dlflercDtlat« 
into  all  the  ar(;.iDti  of  the  body.  When  ODcedlfl^rentlated  It  haa  loet  Itl 
gODcric  chariicter  I>y  aiui1>-»is. 

Weiunann  ronr<^ivp.<t  tmtogcooclc  development  to  be  a  series  of  sucoea- 
ilve  simplifies 1 1 0U3  of  the  ItTioptasm  that  is  prodiiciDg  tfae  Boma,  a  sac- 
MS^Te  analysis,  as  above  noted,  when  spealtia^  of  ectoderm  and  ento- 
derm.  But  in  any  cW(  'ome  idioplamn  may  rrmain  UKilifferentiaitd,  while 
the  remainder  dlflRrentiates.  There  Is  ditTerentiat^'d  plasma  as  well  as 
undilTereDtinted,  even  iu  K^nulDal  cells;  for  the  repnxluctlve  cells  are 
tissue?,  and  rpquire  "ooocnic"  and  "spen:rw^*ii(«-"  pla«ma,  ju«t  as  the 
tisBueg  in  genersl  require  "  hi^ivuf-nic"  plasma.  But  when  any  cell 
which  contains  UDdffferentiAted  f^rm  pla»m  Is  to  take  on  itsctt  the  funo* 
tion  of  being  reproductive.  It  must  get  rid  of  the  hUtogenlc  plasm,  and 
tlii«  is  the  »iKDl&caDce  of  the  pi^lnr  glotmlfn  eitnided  bv  eggs  ami  the 
parannclei  fonnd  in  spermatogenesis.  Not  till  these  btxhcK  are  formed 
will  the  pronuclei  unite.  Everywhere  the  proccflu  tif  exlnisioo  of 
nuclear  material  Is  twice  repeated,  (the  first  globule  itself  also  dlvldss.) 
'Itw  tlni  Klobule  U  supposed  by  Welsmaan  to  t>e  the  histoj^enlc  (ooffsnU) 
plasma,  the  second  to  be  the  equivalent  uf  the  xpermatozooo.  Strangeir 
enoa|^,  Weismann  later  ( Rt-r.  Xalf.  f/r*.  Pftl/ury,  ill.  ias7,)  discovered 
that  parthenogenetlc  eggs  (sach  can  develop  without  fertilization)  have 
only  one  polsr  globule.  It  would  be  interesting  to  know  wbnt  take* 
place  in  the  case  of  the  queen  bee,  who  fertilises  her  eggs  at  will,  the 
UDfurtllbrcd  ones  hatching  lolo  males.  To  »atUfy  the  theory  these  «ggl 
should  all  extrude  one  globule,  and  then  if  fertilization  takes  plao*  a 
second  should  be  given  ofT. 

By  saying  that  tho  second  globole  Is  the  equivalent  of  the  spermato* 
zoon,  Heinmanu  docs  not  think  (like  Hhiot  and  others)  that  there  Is 
one  peculiar  sort  of  Idioplasm  L-alled  "  male  "  In  the  t^jierniHtozooD,  and 
a  '*  female  "  sort  in  the  ovum,  and  that  we  can  speak  of  "  hermaphrodite 
i-ellrt."  The  cytoplasmic  i>ari*  of  eerm  cells  have  been  dtflferentlated  to 
enable  Idioplasm  essoutlally  alike  (as  alike  as  arc  the  male  and  female 
oyster)  to  reach  each  other  and  coilesce.  In  all  cells  that  become  repro- 
ducUv«,  be  would  say  some  undUSbrentlated  germ  plasm  was  uresctit, 
bot  in  ordln.iry  tissue  cells  produced  by  dltTferentlalod  division  be 
emphatieully  denies  the  posbibillty  of  such  a  thing.  In  this  regard  he 
opposes  KCflllker. 

Die  BriiemunQ  tier  Ztllen  kemr  far  rfi>  Fftrj/rtNye  d<r  rerrrbMnir.  KOl- 
LIKKR.  Zeitsch.  f.  Wiw.  Zool.  nd.  42. 
This  author  conceives  the  idioplasm  of  all  ceils  as  similar,  or  In  other 
words,  all  cells  coDtalo  undillerentiated  idioplasm:  and  there  is  nu  such 
thing  aa  a  dlU'ereDtlatlonai  cell  division;  not  but  that  cells  may  start  on 
diflereot  lines  of  tlevelopment,  but  this  Is  due,  not  to  internal  arrauge- 
ments,  hut  to  external  causes.  It  is,  therefore,  the  action  of  the  envlron- 
mcut  (hat  detcnniiies  the  r^ile  of  a  cell.  All  cells  are  fuudanientslly 
like  the  germ  fells.  The  problem  is  the  same  as  that  conL-eralng  latent 
characters:  «  certain  envlronmenl  has  productnl  a  definite  result  witb 
any  given  sainpte  of  protopliism;  a  different  environment  would  have 
produced  a  dihereot  result.  In  each  sex  lies  latent  the  chsru^-tcr  of  the 
tpeclea,  aod  tb«  sex  was  determined  during  development  by  external 
causes.  Of  course,  after  dUTercutiutlou  has  cosueu  it  is  practically 
impossible  for  luvolutioD  and  a  new  start  in  a  dlfRsrent  direction  to 
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tiike  place.  Thia  point  is  emph&alzed  by  WeUm&nn  u(  AgAlnsC  KoUtker ; 
b:it  we  ooacolvc  the  priticipml  jtoint  at  Uiae  tx^tweea  the  two  thinkers 
lleia  In  their  couceptioo  of  the  relation  of  cell  dlvlfiioD  todifTereotiAtlon. 
Tu  Welamaau  ontogeny  ia  an  analyftla,  due  to  inhcreuc  mccbanlcml 
arnuucemeutd  lu  the  protoplasm.  To  Kdlllker,  ontogenetic  dlffereotta- 
tioo,  like  jiliylogt-notli.!  dinVrenciatlou,  la  dependoat  on  external  condi- 
tloDB.  Kolllker  does  not  puah  hU  theory  to  lof^cal  oodcIuaIods.  He 
might  tay  :  It  one  of  the  cot^aJEfttlilj;  uroDuclei  i-uuld  be  replaced  by  a 
oucleoa  from  a  hralu  cell  or  a  UTer  cell  for  example,  there  would  he  do 
radical  dlalocatlon  la  the  embryonic  developmeut.  'I'hls  ik>sIi1od  appears 
scientifically  defensible;  and  we  could  add  a  M^cond  itchalium,  viz.: 
That  Id  this  experlmout  any  Ira^j^ent  of  a  uucluus  taken  withoat  definite 
ghitp«  or  alze,  would  do  juAt  as  well,  because  th<>  nucleus  appear  to  tM 
att  aggr^pite  of  a  vast  number  of  nimllar  gt'mmules.  Bat  the  most 
important  qaeetlon  of  heredity,  viz.,  How  are  the  new  characten 
acquired  by  tbe  germ  plasm  ^  Is  still  unanswered.  Welsniaon  emphat- 
ically dlsbellevea  that  acqnireil  chtiracten;  (.-an  te  transmitted,  or  that 
the  germ  cell  receives  anytblof;  except  food  from  the  body.  lie  la 
forced  to  the  conclusion,  that  the  ^erm  |)la«m  tauat  vary  Indeftnltelr, 
and  that  adaptation  ts  doe  to  natural  selection  filmply.  It  aeema  to  be 
rmab  to  deny  that  the  boity  has  a  definite  action  on  the  germ  cells.  T)ie 
raMATches  of  Uaule  and  liu  pupil?  tend  to  show  that  something  more 
vital  than  food  wanders  from  cell  to  cell.  In  thi^  line  we  have  to  swall 
farther  developments.  Gaule  belleven  that  gemmulen  make  the  circuit 
of  the  ti»aue8  to  flnallr  lodge  In  Che  reproductive  organs.  The  follow- 
ing anthor  dwells  on  thifi  aspect  of  the  problem. 

Ueber  Vfttrbung.     NtdsiiAUH.     Bonn,  18S8. 

Nasabaam  seems  to  mediate  between  the  positions  of  Welsmaan  and 
Kolllker.  He  admits  that  Uko  can  produce  only  like,  but  germinal  mat- 
ter Is  probably  more  widely  spread  than  WcfsmanD  believe*.  In  the 
proioxoa,  WeUmuuu  has  admitted  that  the  environment  causes  chanc- 
ters  to  be  acquired  titat  are  trani^mltted,  because  here  Is  asexual  repro- 
doctloQ  by  divUion.  But  vre  have  dceu  that  the  nucleus  gorems  the 
formatloii'of  structures  In  sletuor,  etc.,  hence  the  environment  must  flrat 
nffbct  the  nucleus,  and  we  oaturally  conclude  thut  an  the  germ  cell  has 
the  power  to  produce  ii  f^oms  for  Its  own  uutrlcloa,  that  the  same  soma 
Is  an  instrument  of  mcdiutton  between  the  envlrunment  and  tlie  germ 
i;ell.  The  fact  that  the  chiiracter  of  Uio  father  of  the  firAt  ofTiipriug 
alTects  the  subsequent  ufl'tiprlug  of  the  same  moUicr,  but  by  u  difTerent 
father,  (Ignored  by  many  theories  of  heredity)  shows  that  Hexual  cells 
are  capable  of  marked  and  deflnite  motUftcatlou.  Id  this  connection 
we  m.Hy  mention  SequardV  exi>crlmcut9  upon  rabbles.  By  artlllciallj' 
produeM  lesions  of  tliP  cord,  epilepsy  was  cau^wl;  and  the  offspring  of 
Much  epileptic  rabbltn  -^ufTered  from  congenital  epilepsy. 

V«b*r  ditt  Vertrhunff.     Weismann.     Jena,  1883. 

By  Welsmann  we  are  reminded  that  no  disease  is  Inherited,  but  only 
the  tendency  to  diseases;  thU  Is  only  a  p.irtlcular  statement  of  a  more 
universal  law,  that  our  characters  are  the  particular  modes  of  reaction, 
ihe  body  has  taken  with  reference  to  particular  circumstances,  and  thos 
the  particular  form  of  our  features  only  p&rtUUy  represents  oar  heredi- 
tary or  IdiuplusmlechRrHcterlstics.  Epilepsy  Is  not  a  good  dlte-ase  to 
experiment  with,  because  U  may  be  caused  br  a  certafa  weakness  of 
nervous  organl/aiion  due  to  general  nialnutrltfou  of  the  embryo  caused 
br  epilepsy  (or  the  nervous  disturbance  of  which  epilepsy  was  the 
sivmptom)  in  the  mother.  The  experimeut  •hould  be  repeated,  on  the 
males  only,  to  be  valid.    Weismaun  does  not  hesitate  to  declare  that 
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then  U  Dot  koown  a  nlngle  authentic  case  of  the  inheritaDce  of  acquired 
characters.    The  paoiphTct  coucau]»  Id  general  the  ideas  noted  above. 

DUr  Th/ittaehen  der  Vererhung.    Rotb.    Berlin,  1885. 

Wf!  have  no  op|>OTtunltj'  to  mvlew  the  older  theories  of  heredity,  and 
«lttiply  refer  those  deBlrlofC  iibBlrHCts  of  the  moro  Importatit  to  the 
above*     The  aothor  intempernwi  erltliMl  noticen  of  his  own. 

Veber  dU  Dauer  d^a  Lebtnt.    Weismasn.     Jena,  ISSa.^ 

A  curious  but  lutereetlng  dl^uaslon  has  arisen  between  WeUminn 
and  Gntte  concerniog  the  relation  of  reproductive  and  somatic  cells  to 
the  length  of  life  ana  the  cautteit  of  death.  The  former  calls  attentloa 
to  the  laet  that  protozoa  are  egBentlnllv  Immortal.  We  have  a  contl&u- 
otu  growth  of  protoplasm,  and  the  multlptlcatlon  of  Individuals  U  due 
to  continuous  self-illvlslOD.  Of  courxe  myriads  of  IndjvidtiaU  are  oon- 
ttououaly  destroyed,  but  this  U  not  due  to  any  Inner  principle  of  senea* 
ceut.'C,  but  toother  Hccideutc.  lu  uiutu/oa,  however,  we  have,  bcaidea 
"  cata«tn>phli'  death,"'  a  "  natural  di>ath,"  whioh  Is  not  orlgliiiil,  but  has 
beeu  uctjulred  fur  the  good  of  the  ttpecles.  Natural  Hclectlou  liati  Oxed 
the  length  of  life  for  each  specleA  at  juftt  thoae  Uniit-i  that  admit  of  the 
fullest  amount  of  reproductive  activity  needed  lu  malutaiu  the  apcclea. 
Slow  breeders  are  longest  lived;  this  law  \«  correlated  with  a  second 
law  that  the  fecundity  of  the  species  or  the  number  of  eggit  or  yoong 
proiIui'M  Ifl  depi^rnlciit  lu  direct  ratio  upon  the  llabllliy  to  their  destruc- 
tion before  maturity  Ih  attained.  Proto/oa  became  metazoa  by  the  pro- 
ducLit  o(  dlviftion  rt-'niainliig  in  contact  to  form  a  colony  or  mass  of  cells, 
among  which  dlll'ereutlaliou  uf  labor  wan  iuAtltutvd  and  a  certain  pro- 
portion of  the  cells  were  modified  to  serve  the  reproductive  cells.  It 
was  clearly  of  uu  uw  for  any  but  reproductive  celU  to  remain  immortal, 
and  hence  the  power  to  divide  so  as  to  pass  less  and  le-»8  germinal 
plajima  into  the  Homatic  cells  was  advantageous  and  was  preserved  bj 
natural  sclertlnn.  WeUuiaori  also  tliinks  that  the  somatic  cclU  were 
impressed  witli  power  of  limited  production, those  In  Ion;;  lived  Indlvid- 
uaU  having  the  power  tu  produce  a  greater  number  of  geDcratlonR  llian 
in  the  nhort  lived.  'lids  appears  as  a  weak  point  In  the  theory,  for  It 
would  be  diffloult  to  prove  Uiat  what  Is  calle<l  natural  death  U  nut  In  all 
cases  due  to  Inner  catastrophic  causes,  usually  the  failure  In  proper 
functioning  of  some  vital  organ.  The  fact  that  tissues  can  liidennitely 
regenerate  themselves  shows  that  their  cells.  If  they  receive  proper  con- 
dtnoBS  of  nutritlou,  are  practically  immortal. 

Vfher  dttn  Uraprung  tie*  Thdea.    GOttf.     Leipzig,  1883. 

Welqujauo's  paper  called  forth  this  by  Gotte.  UI.*  thesU  Is,  that 
death  i«  in  iill  cases  fundaroental.  Chat  protozoa  even  have  tn  lile.  Tlie 
organtzatiDD  ot  the  protoplasm  breiaks  up  and  U  reconstituted  In  the 

ErOi-en4  known  as  r<>jue/nMr<!nci>,  In  which  the  unicellnlar  being,  after 
aving  secreted  a  case  or  cyst  about  Itself,  lies  dormant  for  a  time  as  It 
In  sleep.  In  the  formation  nf  a  colony  the  cells  may  be  alike  (hnm^' 
fUiatic}  or  unlike  (hHfrtfptattic).  The  metazoa  all  belong  to  the  latt«r 
group.  In  the  tlr^t  grnup  reproduction  of  the  body-oolnny  U  aucoiB- 
panitHl  by  the  dissolution  of  the  units,  each  of  which  contlnaes  Itt  life, 
and  by  sclf-dlvlsioD  produces  a  new  colony-individaal.  Ruitheparrat 
Individual  hat  ceMea  to  exist.  Is  this  to  be  termed  death  P  If  ?o,  where 
U  the  corpH?  ThedlsAolutlon  Is  to  be  considered  as  depemlent  on  the 
fact  tliat  each  of  the  cells  undergoes  rt}uvenfgefiire,thii  they  may  recon- 
tinne  to  divide,  and  in  so  doing  produco  the  new  Individuals.  Among 
the  heteropluu  only  the  reproductive  oelli  have  the  cbaooe  to  fona 
new  IndlviilaAls.  but  the  colony,  as  In  the  lowest  metMOft,(neao»M**or^ 
CAo>ieoMda,etc.,)break*apdurlagreprodDotlon,and  the  few miaitic cells 
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are  left  sa  a  corpse.  In  nianv  IntecU  death  aci-ompaiii«D  reproduction; 
bnt  In  caiXK  where  the  two  poenooieaa  ar«  separated  In  time,  (iutte  inp- 
poaei  aacb  a  separatloD  to  hare  been  aecoDdarUj  acqiUred.  A  corpw  » 
a  Mcondary  arair  and  not  a  neceaury  aij^anct  to  the  proceiis  that  producw 
the  corpve,  and  which  we  ordtnvriry  call  death.  'Vhe  Individual  ia  noc  to  be 
looked  on  alone  an  the  Mim  of  the  nctivtripn  of  it«  coniititDent  nnlta,  bot 
ratber  as  the  inlfmi'itionM  which  these  Duits  saetain.  The  same  oaoiber 
of  cell*  engaged  In  the  imme  amount  of  ph^Riolof^ical  work  maj  be  so 
differently  arranged  in  two  casee  as  to  constltote  two  very  (ufTprent 
individuals.  Dtath  U  tlw  hreatitiff  up  of  lh«  rtlattoiu,  and  the  unltx  may 
surrivc.  Or,  tf  as  in  the  inetazoa,  many  units  depend  for  their  life,  oa 
the  Integrity  of  the  relntinoR  nubRlstlnit  between  the  different  pans  of 
the  whole,  their  orgunizatiou,  too,  may  be  destroyed,  'tissue  datth  fol- 
lows Individual  death  ah  a  deci.ndary  or  accidental  conReqnence. 

We  may  illustrate  G'">tte's  idea  by  hu  anulogy.  £»seutially,  there  \M 
no  difference  in  the  idea  of  death  H»')ipplipd  to  biology,  and  as  applied 
to  the  death  of  a  literary  society,  when  the  members  agree  to  dL»bandf 
possibly  to  found  new  societies.  It  we  could  feel  »ure  time  the  analt^y 
Is  something  more  than  a  mere  analogy,  but  at  bottom  is  a  universal 

&rinci]>le  of  life,  we  ronld  gain  iuiuie'neely  by  a  mutual  comparison 
etween  sociology  and  biology.  There  are  many  terms  and  ideas  com- 
mon to  the  two  sciences,  such  as  dlvUion  of  labor,  development,  ata- 
Tism,  colony,  etc.  Reproduction  by  self-dlvlfiioQ  might  be  Illustrated 
by  the  splittiiiK  of  II  tribe  into  two.  Budding  by  the  founding  of  a  col- 
ony  by  emigration  of  individuals  represeDting  different  trades  needful 
in  the  new  colony.  Sexual  reproduction  by  the  emigration  of  a  single 
couple,  and  the  gradual  davelopment  (embryology)  of  a  colony,  with  the 
differCDtinclon  oi  Inbor,  as  the  individuals  increase  In  numi)er.  'llie 
Individoal  in  this  Illustration  represents  the  gemmule.  'Xlie  integrity  of 
the  state  doci^  not  depend  ou  the  uuiulKtr  uf  peritous,  though  the  amount 
of  its  Rclivlty  and  wealth  does.  Similarly,  in  the  oell,  the  gemmules 
may  be  of  like  nature  and  vary  mnch  lu  iiiiml>er.  Here  the  llTu«trarinn 
favors  the  view  of  Kolllker  rather  than  of  Welsmann.  Although  the 
work  of  two  persons  may  be  diflcrent,  they  are  essentially  alike  in 
characteriflticK,  and  the  descenilant  of  any  person  In  a  state,  could 
found  a  similar  state  if  forced  to  do  so  by  emigration. 

Ueher  Lebtu  und  Tod.     WEifiMXMf.     Jena,  1883. 

Gotte's  paper  was  attacked  by  Weismann  as  follows:  First,  there  la 
BO  evidence  favoring  Gotte's  Idea  of  rejuvenes<.-ence  in  the  protozoa. 
Death  can  only  ensue  when  cells  no  longer  immortal  are  produced  by 
ontogenetic  development  of  the  germ  cells  of  metozoa.  Nothing  else 
de««rve«  the  name.  Death  accoiupHnyiug  reproduction  Is  Id  all  caies- 
cataKtrophlc  and  due  to  the  strftin.  This  M>rt  of  death  cannot  be  inhei^ 
ited  and  so  cannot  be  eKtabllsbed  by  the  action  of  natural  selection. 
Development  Is  the  result  of  a  poi-uliar  nieth«»d  of  reprodnetlon  (the 
sexual)  that  has  been  acquired  because  of  Its  advaucnges.  Death  itself 
has  been  eecondarily  CfltabHiihcd  ai-  a  further  advHOtage.  The  species 
la  still  immortal  so  long  as  the  germ  cells  are,  and  the  ?onm  or  individual 
is  A  subordinate  and  temporary  (cytlc)  aflklr,  constructed  by  the  germ 
cells. 

We  have  dwelt  on  thene  (jneftlons  becaune  the  interrelation  of  repro- 
ductive tells  and  body  is  the  most  vital  in  every  question  concerning 
sex  and  sexual  functions.  Welsniann's  Idea  that'the  whole  body  standi 
over  against  the  reproductive  organs  as  the  eijulvalent  of  one  reproduc- 
tive cell,  seems  to  explain  the  fact  that  the  extirpation  of  the  repro- 
ductive organs,  does  not  destroy  the  integrity  of  the  individual,  or 
cause  death  as  happens,  when  for  instance,  the  excretory  organs  (kid- 
iwys)  are  extirpated.    StUI,  no  sharp  line  can  be  drawn  here^  for  some 
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orrnDB  like  the  8;)leen,  can  b«  extirpated  without  cADsIog  esseoUmlly 
dtffi^rent  effects  from  those  seen  to  follow  cantratioa.  The  presence  of 
the  reproductive  orguis,  OD  the  other  haod,  exert«  a  profound  iaducnoe 
OD  the  hodf.  From  the  nandpoloc  of  KoUIker  all  the  organii  of  tha 
hodv  are  uorphologically  houiudyDamoue  while  physiologically  related 
as  vdM  and  sabonltiiate  groupji. 

lo  tiiil  connection  wr  may  briefly  refer  to  another  matter  which  has 
ennged  the  artt^ntlon  of  morphologifLn,  vix.,  the  qufFtion  of  hiimologiex. 
ItTf  well  known  tlmt  in  the  segincntcd  aniojals  tlic  orguns  uf  the  body 
are  (typically)  repeated  for  each  fegment  no  that  tnere  in  a  certain 
independence  in  the  segmenta.  In  many  wormi  a  detached  segment  or 
Mgmenti  may  reproduce  the  whole  body,  and  Hlmilarly  the  detached 
Mjgment*  are  reproduced  in  the  animal  from  which  they  Mcre  taken. 
The  number  of  negmeDtn  alro  In  often  Indefinite  and  increaneii  with  age. 
There  are  animali  with  the  ticgmcnle  alike  and  othere  nherc  dlfTerentla- 
tion  hu  taken  place.  In  all  the^e  latter  caneft,  the  segmenta  cannot 
reproduce  themselveit  and  their  number  is  fixed.  Juet  an  there  are  cell 
groupfi  that  diaffolve  to  allow  each  cell  to  enter  upon  Its  reproductive 
work  »o  there  are  segmented  formK,  like  the  llydroid  Strdfila,  and  the 
Tape-worm  in  which  the  segments  become  separated  for  reproductive 
porpo«ee.  Id  the  embryology  of  segmented  animals,  the  segments 
appear  successively  as  Id  the  T^roMa.  Now  if  we  cooclnde  that  meta- 
merio  segmentation  Id  of  the  nature  of  70oid  reproduction  by  division 
(rtrvf^Uisiilu-ii)  we  can  easily  scoount  for  corrclatiHl  Tarlation,  for  the 
egg  U  the  anieiitor  of  a  typical  tirst  rooid,  w*hlch  is  ancestral  to  all  the 
others,  and  any  hereditary  peculiarity  of  any  part  of  thin  xooid  must 
appear  In  all  the  other  segments.  If  we  adopt  this  view,  can  we  apply 
the  Weii^msnn  dli-tiim?  nhit.-h  is  the  segment  that  remidns  undifleren> 
tiatetl  and  Is  the  equivalent  of  all  the  others?  llere  again,  K'Uliker  hag 
the  better  of  the  argument.  A  study  of  the  growth  of  Chara  seems  to 
point  to  a  compromise  between  the  two  positions  and  aUo  serves  as  a 
model  to  show  how  complicated  a  structure  may  be  built  up  by  the 
rrpttition  of  a  singlt  mode  of  ditiiion^  of  which  the  law  In  Chara,  Is :  The 
continuous  production,  from  an  apical  cell  of  cells  that  are  each 
capable  of  division  into  two  cells,  one  with  the  characteristics  of 
the  apical  cell,  the  other  (the  luteruodal  cell)  with  the  powers  of 
indeflnlto  growth  without  division. 


Article  "Sex"  Snr.  liritannica  ;  and  Froceedinga  oftheBoyal  Society  of 
Edinhurghy  lfi8tt.  Gedhf^. 
Geddes  attempts  an  explanation  of  a  division  of  this  sort,  by  consider- 
ing, lliat  two  sets  of  forces  Xatnt'vlir  (those  that  destroy  proloplaaint 
liberate  energr.  and  effect  exteninl  work,  resulting  In  cell  multiplica- 
tion) and  AnabtiHe  (those  that  bntld  up  protoplasm,  absorb  energ>-,  and 
efftct  Internal  work,  or  gniwili)  are  in  a  certain  balance  in  llli- ;  and 
there  In  an  alternation  tx'lween  tlie  a-xendenry  of  the  two  sets  of  forces. 
An  frwni  is  a  cell  in  whtcti  sniibotUm  is*  in  the  ascendant,  and  a  rperraii- 
tonvon  U  one  in  which  katahoHsra  reigns.  It  is  easy  to  see  how  the 
lertillratlon  of  the  orunt  leads  (o  its  segmentation,  on  Ibis  vk'w.  Bat 
tbeoriej  of  this  nature  are  only  partially  explanatory.  No  theory  can 
be  true  or  even  of  temporary  value,  unless  it  harmonizes  with  the 
majority  of  known  facts,  and  when  no  one  fact  Is  fatal  to  it. 

W>  hav<»  Tft  to  emjiilre  how  a  division  of  this  sort  Is  determined  In 
exactly  the  tno<lc  nccaful  for  the  good  of  thn  wptrW*.  Not  on  I  v  dn  we 
enouire  how  are  cells  divided  so  an  to  be  dtf  •  t-bV* 

difference,  but  the  great  question  Is  how  *n 

to  t}ie  action  of  the  environment  such  at  ' 

to  the  conditions  of  the  environment.     V 
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certain  condltiua^  that  the  pool  of  water  La  which  It  lives  U  about  to  dry 
up,  It  proceciU  tn  envelop  Itself  In  a  cjrat  Id  which  It  Hen  pmerred 
QDtU  the  oext  rain.  Now  we  could  easily  hnaf^lDe  some  belo^  rndovnd 
with  iHietiif/enr.^  loalclDg  an  aatooiatOD  that  would  respond  in  a  Rlmllar 
tnanner  to  set  coudUlous.  But  the  aoKFba  c&a  do  what  do  sutonuton 
cotild  possibly  d«.  It  onn  adapt  itself  to  ucw  conditions  if  not  Coo 
Tiolenta  change  la  made.  It  can  /«am,  it  must  exp^W^nc^.  aadeTola- 
tlon  is  ItD  nccouDt  for  the  powers  already  acjuired  by  aDOe<>tral  ezp«- 
rlsnce.  ritimateiy,  lu  all  explanatlong  of  herctlUv,  the  powera  of  mlad 
are  tacitly  eouceilca  au<i  if  L'otiaclouRuei!»>  nmi  iiiiii<i  lu  the  hlj^^her  aDitnaU 
are  the  results  of  evolution,  It  must  be  conceded  that  mind  ia  present 
wherever  there  is  protnplasm ;  and  it  may  well  be  asked,  are  not  all  the 
propeniejt  exlilbit«d  by  protoplaam  (aaldu  (rrfm  such  chemical  and 
phy^cal  proi>orties  as  it  possessei  in  common  with  all  otlier  maccer) 
of  unth  a  nature  as  to  require  terms  Ijorroired  froDi  mental  pbenometta 
(«.  g.  erpf rimer  and  idi'jplasm).  It  Is  true  that  the  activities  of  proto- 
plasm are  all  of  a  phyeU^o-chemlcal  o&ture  and  obey  the  law  of  the 
conservation  of  ecerjcy.  But  thu  jfroblcm  ol  horetlityU  not  primarily 
cODoemed  with  the  physiology  of  protoplasm,  but  with  probleins  of  Che 
oriifln  of  H|)Ocie».  pUylo^euetlc  and  ontogenetic  (luestiona  that  are 
totally  foreign  to  chemical  and  physlt-al  phenomenw.  It  Is  because  of 
thU  that  the  problem  of  heredity  becomes  a  psychological  one,  aad  for 
this  reason  psychology  and  biology  are  so  intimately  related;  Just  as 
soon  asphychology  twcomes  a  matter  of  research,  rather  thou  speculA- 
tion,  It  needs  tlie  prefix  ph^nohigu^al.    Id  this  connection  consult : 

''iaw/ipjilKAiV/McHf*  micrif-orgaHiitm^*"  in  Etwlettleptii^hQitygietxperimtnr- 
tale.  Paris,  188$.  Also  translated  by  Thomas  McCormac.  Open 
Court  Publishing  Compaoy,  Chicago,  1830. 
As  higher  animals  are  congeries  of  cells  aud  we  may  believe  that  the 
psychological  phenomena  of  higher  organisms  are  the  resultants  of  the 
Activities  of  the  cells.  It  behooves  us  to  study  the  psychology  of  the 
unicellular  animals.  We  are  wont  to  think  of  several  cells  as  needfol 
tor  a  psychic  process  in  mau,  but  here  we  see  all  the  psychic  prooesM* 
taking  pliice  without  nrrves  and  gangllji,  as  responsog  of  proCoplasn  to 
the  direct  action  of  the  euvironmeut.  Perhap!*  it  wuuld  be  more  proper 
to  say  that  the  protoplasm  reacts,  where  It  la  ciseful  or  needful  for  It  to 
do  ao,  Ui  inteltii/erit  r«pojt*e  to  the  condiltous  of  the  euvironmeut.  The 
environment  la  always  acting  upon  the  cell  whether  there  Is  a  response 
or  not-  Protozoa  exhibit  exquisite  eeoslbllity  witliout  sensory  oq^ans. 
Pigment  spots  (ehromatophoreM)  and  lenticular  bodies  are  usually  present 
Id  forms  that  manufacture  starch  froiu  carbon  dioxide  by  meuus  of  the 
energy  of  the  sun's  light,  so  that  these  "eyes"  appear  to  be  nutritive 
rather  than  Menaory  organs,  though  posnlbly  both.  The  maximum 
amount  of  abMtrption  of  the  muii>  energy  corrciipotids  with  the  bands 
of  the  speutntra  complementary  of  the  colore  of  Che  protoplasm,  and  at 
tbo  same  time  the  maximum  amount  of  oxygen  is  excreted,  a^t  proved 
by  the  bacterial  test.  Besides  touch,  there  must  be  smell  or  tatite  for 
great  delicacy  of  choice  of  food  is  often  expcrieuced  as  In  those  forms 
Uiat  prey  on  a  single  species  of  plant  or  anima!.  Some  of  these  (^Didin- 
ium  nasuium)  throw  darts  (."  trichocytes  ")  at  their  victims  at  a  dis- 
tance to  parnlyxe  them.  Preudopodia  and  ciUa  are  org.Hns  of  motion. 
Some  of  the  Iiicter  »re  imtoiuallc  and  ()tliera  an;  under  tlif  control  "I  the 
will.  Tn  sexnal  repriMluctton  ar  conjugation  th(?re  is  exhibited  a  c^rtaia 
chuice  of  certain  individuHls  for  each  other.  Hien  follows  a  series  of 
«volutions  or  dancings  about  that  may  last  for  days ;  there  la  apparent 
m  conflict  between  two  iinpnisca,  one  seeking  union,  the  other  a  de»ire  to 
«scape;  yet  fl Daily  conjugation  ensues.  The  spermatoitOA  and  ova  of 
higher  animals  are  unicellular  and  unite  under  similar  laws.    The  gen- 
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erativf  prodactB  aro  inatiully  attr&cted  by  the  n&rnc  Impulneii  that  bring 
the  itilult«  rgatnetaphorcs)  together.  It  has  IntJced  been  Bhowo  by 
PfeOer  that  malic  acid  has  an  attraction  for  sp«nnatozu«;  malic  aclrl  » 
preM-Dt  In  the  neck  cells  of  Anthfridlat  but  this  falls  to  explain  the 
motiuU  attraction  of  the  pronuclei  In  the  egg.  A  spermatozoon  will 
overcome  ooneiderable  obxtaclcp,  or  paiis  by  round-olHiot  patbe,  to  reach 
■n  egg.  Weber'a  law  haiibeen  found  applicable  to  the  nennibnityof  ppcr- 
niHto/oa.  The  IhruKbolil  is  a  t<o)utiou  eontalnliig  ,  ^^  of  tna lie  acid.  U 
Bpennatozoa  aro  placed  In  » i^olution  of  this  or  a  hLgheJ  strength  they 
require  a  soluttoo  thirty  times  as  sLroug  to  attract  them;  this  ratio  u 
conitant.  In  the  case  of  the  ppermauxooids  of  mofwes  the  constaot 
ratio  h  Rtty  for  cane  xugur. 

If  we  DOW  reflect  on  these  facts,  together  with  facta  preoeo^ 
ed  earlier,  with  regartl  to  the  rule  of  the  nucleus,  the  following 
L-cmclaslous  appear  uifely  deduclblo.  The  seat  of  coD§ciouHae!>A,  or 
at  least  of  mind.  Is  in  the  uucleai  plasm,  1.  e.  the  j/emmntet 
{ehromattn  granulet)  are  endoited  with  jaychic  powers^  and  brfaitae^  of  ihU 
they  prvprrl'j  ronftHuti-  thf  idi"plasm.  We  cauuot  leave  thc«ubjcct  at  this 
poInT.  for  we  huve  preoileea  from  which  very  IniportJint  conL-ltiHions  niay 
be  drawn,  iiud  here  the  liuportiiuee  of  tlR-dilliTeuce  between  the  Kullf- 
ker  snd  WeUmann  theories  uppe&rri  in  Its  real  ll^bt.  According  to  one 
view  there  must  be  u  vurv  perfect  locullzHtiou  of  ldiopla«mlc  functions 
throughout  the  body,  and  this  favors  the  localization  of  mental  func- 
ttuQs  uf  It  more  advanced  «ort  in  the  central  nervous  system.  While 
According  to  the  other  viow  we  have  one  part  of  the  body  as  mneh  the 
s«at  of  the  mlud  (or  soul)  as  the  other,  white  the  apparent  localization 
which  we  flod  Ik  of  a  moi-e  extraneous  nature  snd  due  to  the  position 
occupied  by  the  tells.  'I'lie  gcmmuleB  of  the  eye  and  liver  cells  could 
be  inierchangc^l  without  Interfering  In  the  least  with  the  functions  ol 
tlicir  urgans  and  tiiniilarly  for  uny  ifuiiKlion  cell  In  the  center  of  apper- 
ception. In  society  t\m  would  be  Illustrated  by  taking  the  rail-splitter 
and  placing  him  lo  the  presidential  chair,  and  the  ex-president  retiring 
to  bis  farm.  To  Knlliker  the  soul  of  the  stat<>  is  the  sum  of  the  common 
conscloasness  of  its  citlxeoK;  according  tu  the  other  theory  It  is  the 
conficlousnesH  of  the  chief  person  in  llie  realm.  Kvcry  one  realizes  the 
f:ict  that  mental  traits  are  ni*  hereditary  an  phyttk-al  onen ;  but  that  the 
If-arnlng  iic<|uln^d  by  thti  father  i.«  not  cougeDltal  witli  children  ii«  ^Im- 
ply because  the  reproductive  cells  were  nut  (.-uuccrut'd  In  the  matter,  but 
only  certain  bralo  cells.  It  is  a  special  isi^c  of  tlie  non-inheritance  of 
acciulred  characters.  The  mental  acijulslttunti  of  the  youth  are  retained 
by  the  roan  even  thoogh  the  cells  concerned  have  ninltiplled  In  the 
meantime.  This  Illustrates  the  law  that  whatever  Is  acquired  by  cells 
bi  passed  continuoosly  on  to  their  descendants.  I'his  law  holds  with  the 
protoiOft,  and  with  th^r  grrminal  fii»  a*  tee-U.  'Vhe  conctui^lon  tn  be  drawn 
u  that  whatever  U  hereditary  must  have  been  the  experience  of  the 
reproductive  colls.  If  we  could  learn  ihp  nslureof  thip  germinul  •iluca- 
tioD  we  should  be  enabled  to  educate  tbc  unburn  generations  tlu-ough  our 
gemiluni  cells.  The  Principles  of  Pedagogy  have  their  roots  Tn  the 
stody  of  the  Biology  of  the  Protozoa. 

What  Is  re*tly  done  by  the  cells  Id  a  psychic  processF  CerUinlya  set 
of  acts  more  special  {i.  '.,  DOt  of  so  rroAi  a  range  of  variable  work)  but 
of  the  ftame  nature  aa  tliat  perfonne^lby  the  protozoa.  All  is  reduced  to 
stimulus  and  reaction,  and  the  same  iirocess  may  take  place  with  or 
without  coDscloosness.  The  enquiry  then  becomes :  Where  Is  the  seal 
of  conscloasness  and  what  physiological  processes  condition  conscloui 
■tatcsf  Is  the  egg  consrious?  All  that  apfiears  tn  the  body  was  In  the 
fy.     Are  the  repri>ductive  ccIIp,  are  the  protozoa  conaolottir    Probably 

M  M  much  a*  toe  other,     iliese  metipbynic-al  questloss  are  blologlcsl 
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auitatlotiH  it  hottoni,  an<t  do  not  iieem  to  bo  incapftblc  of  snlutioo  with  a 
ttltt  (-■raful  th«iD){lit  and  experUneo cation.  The  Bolutlon  uf  all  qtioa- 
ttoiu  of  Chin  aatura  oao  come  ODly  when  ibe  taHoiu  Udm  of  biological 
maaroh  locUasUd  In  tliU  paper  are  completed. 

OrlfflH  0/  tht  rtUrt,    COPK. 

In  till*  oooiMVtlnn  the  flniil  chaptcm  of  thU  work  ofler  maoy  saj^ea- 
llvn  tdnaa.  The  rurllt^rpurt  of  th<>  work  cnll!tatt<>ntlnn  to  the  itnportuit 
phtoonMDOn  Uinncii  "  nccclenitloo,"  by  which  la  uieaot  that  ti/ery  time 
an  ontogaov  Ih  rspaatfld  the  characters  appear  at  earlier  and  earlier 
period*,  or  10  other  word*  the  developmeotal  history  U  compreaMd  t» 
glvo  room  for  thi*  latrr  added  aoquirementA. 

Btfff^  und  SUM  dor  S«ile.     BCUHIOT.     neidelberg,  18S7. 

Wliat  la  the  aoat  of  the  toulf  U  U  a  polot  or  In  a  special  portion  of 
tbo  bodvf  [f  no,  whoref  Or  Ift  It  dUTunod  wherever  there  i«  idioplasm? 
We  first  rouDult  Moliiiiltll.  There  are  ttiree  forms  of  blolofclcal  force, 
oontenda  S4-liiiil(lt,  iiiorc  nnd  tiinre  unified,  or  active  at  a  point,  as  we 
aatwiid  thi>  ffcalo,  vlx.,  uniwnsiilouii  mind  in  the  plant.  coD''i'IousneB«  In 
the  Hiitiunl,  and  sclr-coDscloasneas  lu  man.  It  the  soul  la  the  life  ol  the 
hwly  tli«>ru  uiuhI  be  a  ceatnil  point  of  life,  and  this  he  tlnde  to  be  Che 
ff'vtit  vitat  of  Ploiin^nit,  bccausei  a  deittructlou  of  th:  j^ray  luatter  at  the 
point  of  th<>  ciilomut  cAumsh  lantanc  death.  Here  U  the  center  to  which 
veil  luitKuiiiuuM  Hrr<  carried,  and  frt>m  which  alt  mandates  of  will  are  setlt 
forth.  II<t  rviMi  iudli'iitoa  tlie  paths  by  reference  to  Flrk's  "Phantom 
Hraln!"  nrj(ftnUni«  ttr-fclit  In  a  mathematical  point;  the  embryo  la  not 
foriiiotl  from  all  the  i-elU  of  the  morula,  but  from  a  oentral  point  correa- 

Kindlnir  with  tlic  crnlral  |H>tnt  of  the  ffeminal  v^gide.  In  the  adult  the 
triitl  iritttl  I*  Tho  i^atw  of  tlu*  body,  (the  head  repreMotlag  concen- 
Iratnl  Bp^iturntt^,  It  Is  soanielj  ueceaaary  to  comment  upon tma  theory. 
The  author  U  not  well  enoufli  fmtd  In  anatomy,  embryology  or  phyat- 
otogy  to  know  that  not  any  of  hk  statswents  are  »i7oi(tcant,  and  moat 
tr«  Mdly  ernmeova.  Death  from  the  deatructiou  of  the  -icructar«s  In 
Iba  MMiri  eAaf  aoaaaa  beoMua  the  taaut  and  breathinx  movements  are 
taUMmM  tnm  Ikaee  potao.  Thnv  is  no  proof  wliaterer  that  ooo- 
MlotiiiiMa  msUm  bora. 

l<Vft  dMH  JMMwOlvN  4sr  JM*.    Rtrxio.  ia«.- 

Thla  la  a  |Hmular  addresa  vmUlU(  attention  to  soch  facta  aft  the 
tucriNiBnt  I'lnuiatloa  In  the  brain  onrint  mental  worfct  Che  effect  of 
dru|t>  on  tH<n»t-li>u«  «!«(««» tb*  tBXts  of  IM  remorat  of  piurta  of  tbeMi^ 
tuv^-i*  t>r  ihc  hcuiif|iher«a,«li^  to  ah»w  that  Ibm  b  a  malMlal  aa^ 
■fi.L..i..  r.T  uilnit.  I'h» dH^mtfe  bstwe—  maa  and  anlmala  Um  tatbe 
I-"  ''  rmuer  to  rr««o«  ahstractly,  wbQe  tbe  latter  depend  on 

ni<  tilout.    ThU  dUK>reBo*  is  probably  dne  to  a  dUferenoe  of 

(vtM*MU«iU4i  itf  thabrate.  It  »«  are  rrolMilentois  we  can  took  bopeteUr 
lo  (lit*  ftiturt*,  when  Iba  fOMl  (ball  bare  made  aa  great  aDadraneeMjoM 
Us  t^rT««ni  |H>«UU««  m»  now  U  staads  above  tbe  aaiaal  stage,  tbeo  ftnmy 
be  abbi  ti^  uuiler*taAd  Itaelf. 


TMi  W  a  tMalisi  m  Um 
MnkalMl  law*.    TbeiMBtal 
M«  MVt  b*«4i  erol^ml,  U 
lMl|i^es  «tw|Oy  tbe  iinmilesn  nf 

JMlWe*!  tv'  t«e  wberetw 

ftbK*«H'b  M  «e«fbMei^ 

•b^M  M  i>synaiibssrt  upmn  genet  al : 


lb*  flnnl^aad  U  baiod  on 

•Mac  nrbfcb  an  ■■111  now. 

iinisahiaoriBri^g.   TUm 

«c  «f 
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moir  nenMHoiu  (Qfrneinyrfahl')  are  flnt  in  onto^oetlc  &Dd  phrlot^enf tic 
derelopmeat.  lo  tbo  child  the  Mntmtiouii  recelveil  throujib  tb<.'  i^peclal 
•eniiM  are  probably  tnuisformed  into  G^meUigefMhlf.  Thp  elTectB  of 
Tsrioos  stales  ot  the  bodily  oreaus  ou  the  (««?liug!t  at  tlib  claa»  is  uext 
taken  op  In  order,  after  vblon  the  same  eft'ecut  from  Atlmult  of  the 
■peoUl  Knset.  To  take  an  illu>4trstioii,  the  fleab  of  animaU  is  out  of 
■avor  daring  tbe  breMllng  semiioD.  Thtd  in  duo  to  the  ahtiorption  of 
odon.  The  effbcU  of  c«rulo  odors  may  Bprcud  vi-ry  rapidly  ihrr.>iiKb  the 
bodj;  thia  ta  due.  he  thinks,  to  the  chemical  aoilon  of  the  8iib5tani'e« 
apDD  the  cells.  Aa  ubjuclioo  iioeuis  possible  licn*  that  in  some  cases  this 
effect  Is  so  InstantiineouH  as  to  bar  out  all  Idea  of  the  circulation  spread* 
inf{  tbe  substance.  Tbe  effect  cau  Iw  due  to  uervous  radiation  only. 
The  effect  of  odors  may  be  i|ultc  sootblns  or  the  reverse.  Tlie  great 
role  of  sexual  udon>  in  aniu^lug  pulsion  In  referred  to. 

Id  the  chapter  nn  the  Emotloritt.  t\w  t^hxM  of  annotilatlnn.t  formed  by 
ootockle&ce  of  certain  statv*  and  rcrtaln  ubjpcts,  it  it;  shown  th:it  tbor 
nay  be  qoile  iodlTiduali  an  objeoi  iiiApirlng  ff*>lingH  of  i)i^f;ii»t  with 
one  person  and  of  pleasure  with  another.  tIil'  eflect  of  ideas  io  produ* 
cIoK  bodily  chaoees  is  dwelt  upon.  Emotions  oao'C  be  kept  up,  the 
blf^her  the  pitch  the  shorter  their  life.  Temperaments  depend  on  the 
nature  of  the  <>a«e  Of  emotional  chanre,  and  on  the  Mn-ngth  uud  tbe  pitch 
of  the  resultant  feeUnc.  The  sangmue  temperament  in  quickly  moved 
to  a  hifh  pitch,  but  vmh  little  strength  lo  the  emotional  states.  The 
pUegnatlc  Ls  slow,  low  and  weak;  tbe  choleric,  quick,  hifch  and 
strong;  the  melancholic,  slow,  high,  or  low  and  strung.  Even 
animals  have  temperament.  Commoa  sensutioQH  depend  on  chem- 
ical or  nutritioDal  changes.  Irradijition  of  pain  Ia  due  ne  tliinks  lo  tbe 
formation  of  poisonoas  substances  at  the  spot  of  Iqjury  that  spread  by 
osuiodn.  Tbe  cause  of  sickoess  when  viewing  the  sun  is  due  to  the 
production  of  prodnets  of  disorganization  in  the  over-ttlmulated  cells. 
This  must  be  taken  for  a  rash  ooucluilon,  for  reasons  similar  to  those 
advanoed  when  speaking  of  odors  above.  Once  the  author  had  ocra- 
•loa  to  Dte  tome  aog  grease,  and  no  sooner  bad  hii^  dog  come  near  than 
few  was  seised  with  a  paroxyfim  of  fear,  iferhap-i  saye  Kroner  the  doe 
whose  fat  was  ametled  hud  died  in  agony,  and  tbe  chemical  products  w 
fear  were  absorbed  by  the  fat.  The  effect  of  smelU  is  often  such  a«  to 
cause  the  recall  of  forgotten  sc«oes.  Panics  may  be  caused  by  a  sort 
Of  odorouA  eoDtaglon.  Here  we  may  ask  why  Is  It  necessary  to  have  a 
material  substance,  that  Is  coucelved  to  act  by  chemical  methods.  In 
^yslcs  electric  vlbraiiori*  pro-luce  inductive  ('ffects,  and  shall  wo  rule 
out  the  possibility  of  .limllar  t.-ll'ect)i  between  living  t>odIes.  In  acoos- 
tloa  we  have  sympathetic  vlhratlon«i.  A  panic  is  a  case  of  itympatlwllo 
motion.  This  view  if  true  will  give  the  \i&%\»  for  an  ex|>lariutlon  of  thosa 
cases  of  though t-transfen- nee  not  otherwise  explaiuable.  But  thought- 
transference  Is  a  term  not  applicable,  but  rather  emotional  transference 
or  sympathetic  re»ponse.  The  case  of  tbe  mother  who  after  a  severe 
fright  nursed  ber  babe  and  it  soon  died  of  convulsions,  and  all  similar 
w^l-known  cases  are  of  course  to  be  eitplalned  on  tbe  chemical  theory. 
Tbe  effect  of  the  emotions  on  tbe  secretions  of  other  glands,  as  tear*, 
sweats,  etc.,  Is  well  known;  sad  news  destroy!  the  apuftite.  Whm 
tf"""^'  are  repealed  they  do  not  afTeot  protoplasm  a.4  did  the  flrHt  one^ 
this  ts  not  due  to  »  general  weariness  of  the  nerve,  for  If  a  ditfen'Ut  sort 
of  stimuli  Is  used  we  get  a  greater  effect.  This  is  due  to  a  sort  of  adap- 
tation, similar  to  that  which  takes  plai^  In  opium  usage  and  other 
bablta  where  the  dose  mn*t  be  constantly  strengthened  to  produce  lt« 
cflbcta.  tickling  ofi^rs  some  curious  featun'^  chat  are  not  easUy  ex- 
plainable. Only  the  Cultvrmnt»rh  ran  l>e  tickled  ( ?)  It  Is  a  specie*  of 
sbudderiug.  I'aln  may  be  di-flned  s<  an  unusual  stimulu*,  one  which 
the  cells  luve  not  learned  to  Interpret  or  meet  wltli  proper  reauUun. 
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Bnt  there  are  alxn  tip«cljil  pathn  for  patn  thjit  giTC  Ideu  of  Injnrlnae 
eflecU  that  the  t>Ddy  a?  a  vrholv  can  coDtrol.  Nalunl  K\ectU>a  has 
evoWed  ideaa  and  memory  In  tho^e  linen  only  where  iraoh  jvnychk-  artiv- 
Ittefl  are  lueful.  For  the  body  in  );encrsl  it  has  been  fonnd  »uI11cient 
to  retain  the  common  sen^tidn  of  procoplaam. 

Change  of  Lift.    Tilt. 

TUt  advocatee  the  view  that  the  rlsceral  fcanj^Ua  are  the  feat  of  tbe 
emotions  and  brings  much  matter  of  obaervaClon  of  dinturbance  of  these 
ganglia  by  the  Involution  of  the  ovaries.     The  effecte  of  "  p^nj^lla- 

fiathy"  are  such  a£  to  profoundly  disturb  the  body  and  cause  even 
aaanity.  A  blow  at  the  pit  of  the  etoniach  may  bill  aa  quickly  as  ■ 
puncture  of  the  Mtmni  rr'foJ.  Xote  the  dlstiirhauce  of  ftea-»ickneB9,  the 
Tomltlng  of  pregnancy,  nightmare  and  of  'jtobuM  hyttertcua,  which  Utter 
be^nit  by  a  denitatloQ  rifting  from  the  pit  of  the  tt4)niRch.  This  may  be 
caused  by  continued  pressure  on  the  ovaries,  and  end  In  convolaloiia. 
Hysteria  is  the  *>  keystone  of  mental  pathology,"  and  If  he  were  lector- 
ing  on  innanity  he  would  begin  with  an  accurate  study  of  a  complete 
case  of  byaterla  and  show  the  regular  stepB  by  which  It  may  culminate 
in  mania  and  other  forms  of  Insanity.  ^*  The  epileptic  aura  radUtea 
from  the  ovarlCH.  BctM-ecu  hazinesa  of  intellect  and  idiocy  there  are  iJJ 
g^nulations,  between  a  girl's  temper  and  mania  there  la  no  break, 
and  lldgetB  may  pase  through  hy«t4-ria  Into  convulalons.  We  mnstgo 
bat.'k  to  Hipporratefl  who  thought  the  abdominal  rtsoera  caoaed  Insan- 
tU'.  'lliere  m  no  past»iou  without  ganglionic  or  Tlaceral  aenaatlon.** 
Tucse  u«  pregDaut  words  but  In  eitendmg  the  realm  nf  the  aoul  from 
Um  central  nervous  aystem  to  all  nerrea,  why  draw  the  line  here? 
Nerve  celts  are  part  of  the  same  protopliutm,  have  a  common  germinal 
ancestor  with  all  other  cells.  The  tuudameutal  properties  ot  oolls  are 
alike.  If  a  oartilage  cell  does  not  play  so  iin[»ortiint  a  part  In  the  pay- 
chic  activities  of  the  body  a«  a  ^ngllou  cell,  neither  Is  It  sittiatAd 
favorably  for  such  a  purjiose,— It  ih  not  ronncctod  by  a  nerve  to  ui 
end-organ.  Even  In  the  nervous  (tyKtem  itxelf  it  becomes  necessary  to 
diatlngulsh  parts  that  act  outside  of  consciousness.  The  Intellect  It 
Indeed  produced  through  the  experiences  of  a  special  portion  of  the 
central  nervous  system,  hut  this  in  onlv  one  organ  of  the  soul.  ThegreaU 
est  philosophers  have  seen  the  Dccesslty  for  extending  the  realm  of  the 
Boul.  Leibnitz  for  insitanoe  rtmsiders  every  iitora  to  be  souled.  W 
ideals  denoted  by  this  term  soul  f  The  word  stands  for  a  phi]o»o_ 
nec^jesity  r«lhpr  than  for  a  definite  Idea.  The  problems  of  science  a 
always  pushed  back  to  a  tlirushoid  where  something  different  from  mat-' 
ter  must  be  po^ttil»ted^  nnmethlng  that  does  not  suiter  from  the  limita- 
tions of  three  dlmensionjil  space,  the  law  of  the  conservation  of  energy 
and  other  ideas  inseparable  from  the  sensible  universe.  With  refereni 
to  such  a  re-aim  thought  ranst  work  without  Images,  as  for  example 
the  caf>e  In  the  consideration  of  non-Euclidian  geometry  (geometry 
more  than  throe  dimensions).  From  such  a  standpoint  it  becomea 
rational  to  say  that  all  the  hereditary  characters  are  conserved  In  tl 
egg,  IhouKh  only  a  few  are  Brtnally  manifested  in  Its  "tructure  at  i 
one  perioif  of  development,  and  again,  that  each  gemmule  contains 
the  characters  of  the  complete  being  of  which  it  is  a  part,  'often  only 
a  transitory  part. 


T»«  Soul,  or  Bationai  Ftyfiiologp.    Svkdenburo,  pp. 

1SR7.     lYanslated  by  Frank  Bewail  from  Dr.  Tafel's  Latin  edition^ 


388.    New  Yoik, 

itln  edition, 

Upsala,  1742.     (Part  VU  of 


TUblngcn.  IM'X  from  posthumous  MS. 
"The  Animal  Kingdom.") 
The  preceding  leads  us  logicallr  to  consider  the  last  work  on  this 
lor  review,  which  thongh  only  relatively  modern,  is  choNO  for  its 
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i*»eQUUve  charftcujT.  It  Is  probably  tbe  ablest  exposition  from  u  tnios- 
cvtttlental  Htuidpolot  we  have.  The  author  l»  uot  In  repute  aiuoor 
6vieDtlBU  of  to-uay  for  obvious  reasonft.  tie  U  purely  a  speculator,  noa 
still  worse,  In  bis  later  life  became  subject  to  hallurliMttoiu  that  were 
incorporated  as  the  keyt^tunc  to  bin  syiitetu.  and  which  like  the  Comt«aD 
system  became  the  orceU  of  a  religious  sect. 

This  "Aristotle  of  tlii'  North ''  Informs  ua  that  the  ffreat  purpose  In 

all  bis  studies  has    been  the  discovery  of    the    soul.    "There   Is  uo 

OCher  field  of  exploratlou  IhAa  that  of  the  anatomy  of  the  oreanic 

llwdy.*'    This  was  before  the  tlmeof  ceil  theories,  embryology  and  plivBi- 

Olc^cal  experiiiicut.     lu  hU  dlsMCttons.  Swedenborg  found   the   fi'hru 

(muscle,  nerve,  arterial,  etc..)  making  up  most  of  the  rady.     The  Bbro  la 

coDRldered  tho  unit  of  structure,  but  the  fibres  of  the  bi-ain  end  In 

'glmndules^  (ganglion  cells,  undoubtedly).     All  fibres  are  couecived  as 

lollow,  and  as  carrying  a  blood.    Inhere'  me  three  degree>«  of  fibres. 

The  tunic  of  the  blood  vessel  Is  composed  of  fibres  of  the  same  giude 

of  orguulzullou  us  the  coDStitueuts  of  a  nerve.    The  tunic  of  the  nem 

Jlbre  Is  compose<l  of  an  organization  of  "  simple  fibres,"  (nearly  corr«a- 

{ondlof  to  our  Idea  ot  JlMllae.)    TIte   last   oirry   the  "auperemlueut 
lood'*  (nerve  force),  and  are  themselves  composed  of  molecular  con- 
stituents called  "pure  lutellcctorles,"  which  are  "vortical  forms"  (cf. 
"vortex  rings'^  or  our  phyaicistB)  and  are  the  soul  In  Its  first  spatial 
BMuUestatlon.    Tliesc  are  Incapable  of  dissolution,  are  not  utTerteit  even 
["by  Are,  and  hence  not  subject  to  death,  which  last  is  only  a  dissolution 
CI  the  coarser  grades  of  organization  down  to  these  monads.      In  each 
It  S  special  determination  or    the  soul  so  harmoniously  Interrelated  as  to 
OOostitute  the  "form"  of   the  uidlvidual  or  species,  from   which  the 
rtpatlal  relations  of  tlie  parts  of  the   body  )>econie  deri^ed  during  devel 
^opment.    ^^Iien  death  di8»ipat«i>  the  mouads  in  three  ilimensionnl  space, 
lielr  relations  In  the  soul-form  are  undisturbed.     The  organic  relations 
f  the  lutelloclories  is  the  "  pure  iutelie^-t,"  present  as  the  life  {or  UurtKl- 
tary  nature)  of  all  biologic  bplngs;  It  constitutes  the  celestial  body  of 
[tbe  soul,  and  unless  a  coarser  iKMiy  is  formed,  the  soul    remaluii  out  of 
relation  to  the  environment  of  the  world.   This  coarser  body  ooneitltut** 
apparentlv  what  wekiiow  »-<i>rotoplii»m.    It  can  receive  Impressions  from 
nature  only  by  means  of  illllierent  forms  of  vibrations.    Each  form  of 
iTlbratlon  Is  received  by  the  cells  as  such,  and  Is  transformed  Into  aeusa- 
■llon  in  whirh  the  relations  or  qualities  of  the  different  forms  of  the 
vibrations  sre  preserved,  and  heuee  tlic  specific  energy  of  nerves.     The 
constituent  units  of  a  derived  organization  are  termed  the  "Internal;" 
the  derived  unit  the  "  external."    llie  Internal  of  one  form  Is  itself  at 
the  same  time  the  external  of  Its  unlt^.     llie  units  are  always  each  the 
complete  Image  ("efiigy")  of  the  derived  or  greater  unit.    Kach  brain 
cell  lit  II  brain  In  a  loss  foru),  imd  Its  units  the  "  brain  In  a  least  form." 
Now,  when  a  change  Is  produced  In  the  external,  the  "  harmony  '*  of  the 
external  and  Internal  causes  a  corresiioudeut  chauge  lu  the'lnterasl. 
But  If  we  could  see  the  changes  it  wonld  be  Impossible  to  comparo  the 
two  a«u,  they  differ  so  rndU-ally  in  tboii-  imture.    This  Is  the  celebrated 
**  doctrine  of  correspondL^nces,"'  by  which  Swedouborg  sought  to  explain 
all  things  celestial  and  terrestrial.    Tln-re  is  therefore  no  commonsura- 
tlOD  between  a  physical  vibration  atsd  tt  change  of  constrionsDesa  which 
arises  colncldently ;  and  heuce  there  its  uo  poychlc  locatlEStlon  In  the 
brain.    Evorv  stimulus  received,  radiates  to  all  parts;   but  by  tho  laws 
of  correspondlug  bHrmoutea  the  qualities  and  relations  of  the  external 
stfanolus,  OS  forlnAtance  tlic  dlflicrent  parts  of  a  retinal  Image,  allkct  the 
monads  with  the  relations  completely  preserved.    For  In  toe  soul  Is  a 
"  pre-establlsbed  harmony  "  corrBsponolng  to  all  possible  modWcatloni 
that  may  arise.    Tlicae  bannonles  are  afltocted  (liKe  sympatbetio  rlbrm- 
tloas)  In  this  manner,  vlt.,  the  harmony  or  relation  of  the  vibrations 
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c&ufte*  lanutlooB.  The  relatlont  of  tht  MUttttoui  &ffeot  the  next 
*'lutj,'rn&l "  and  cause  the  '' afTcctiou  "  termed  perceptloo  (lina|[ra>. 
Ttie  rfl&Honot  Ima^en  affoi-tit  corr<vi>i>ODdlng  harinonleii  in  Cho  **pur« 
iDlellctct,"  &ud  tlH.'iii'  oliHtij^vit  ar<>  tnvun/Un.  What  U  the  dlQi:reac« 
between  Che  btiinaD  and  the  animal  soul?  Here,  as  elsewhere,  Swedeo- 
boi^  Is  obscure  and  extrcmolv  difficult  to  comprebeuil.  We  fwl  san 
that  he  is  iogical  and  has  definite  Ideas  on  the  subject,  even  If  we  see  a* 
"  through  s  glsM  darklv." 

'Ilie  llft>  of  the  sensations  constitutes  the  animal  soul  or  "aolmtu," 
«lso  called  Clie  '^  inforior  mind."  In  the  aolmat  this  H  completely  dom- 
inated by  the  **  superior  mind,"  (pure  Ititi'lliHt)  and  b&Aoo  independenoe 
of  its  own  Id  rauu  theru  I9  lnterpM!al«d  Lh.-iwccu  the  two,  a  "*  rational 
mind,"  which  exists  at  first  as  a  power  of  attention  or  free  will.  This 
Is  the  **  man  proper"  us  to  hia  self-consclousoess.  He  can  turn  either 
to  the  senitjitfonH  or  to  the  superior  mind  and  establish  the  relatloiu 
exlKtins  in  tlie  animal  by  allowing;  tlic  superior  mind  to  control  the  anl- 
aafi.  nut  failing  In  this,  the  animus  asserts  Its  control,  and  being  Mind 
like  S<-l)U[K;nhauer'8  Will,  works  dcKtmctlon.  This  Is  the  Fall  of  Man. 
Tills  rational  mind  becomes  organized  in  time  (ontogeny)  out  of  the 
experiences  of  lite.  Every  celHs  l>uth  sensory  and  motor,  both  receiv- 
ing and  giving  i^tlmuU.  Each  cell  has  its  own  will,  and  hence  wflts 
must  l>e  dl9tlntful'«lied  Into  genera  and  species.  Will  is  simply  theeffbrt 
to  break  forth  into  itct,  aoaaction  ensues  when  the  tension  overcomes 
the  obstacles  on  the  reception  of  appropriate  stimuli. 

This  Is  a  meagre  outline  of  salient  points  nf  a  system  that  goes  Into 
complete  details  of  all  phenomena,  and  seems  to  ctmipare  favorably  wUb 
tbe  systems  of  other  grejtt  philosripher^ ;  it  is  reiuarknble  that  all  notice 
of  Swedenborg  in  wanting  in  historleti  of  phlloi)ophy.  Besides  this  the 
man  himself,  with  hi»  thirty  years'  r«cord  of  orderly  daily  hallucina- 
tions ofl'eri  a  wonderful  problem  to  the  student  of  psychoiogv.  This 
work  closes  the  pre-halluctnatory  portion  of  Swedeoborg's"  literary 
career,  and  one  cannot  help  thinking  that  had  he  died  then,  bis  fame 
wottld  have  been  greater.  Now,  nooody  thinke  of  him  except  as  the 
"seer,"  or  "madman."  The  following  words  from  the  Rational  Psy- 
chology, sound  quite  sane.  'MVheu  we  live  aa  souls  perhaps  we  our- 
selves shall  langn  at  what  we  have  guessed  at  In  so  childish  a  manner," 

If  this  review  shall  saggest  a  closer  sympathy  between  Biologists  and 
Psychol ogi-its  in  tbe  eftort  to  solve  the  problems  of  life,  It  will  have 
accompliuicd  its  mission. 

III.— CRIMINOLOGICAL. 
Bt  Artiil'h  MacDonald,  Ph.  D. 

Criminal  anthropology  Is  one  of  the  most  rec*eat  soiencee.  In  ISSS. 
the  "First  International  rongress"  was  hold  at  Rome.  The  second 
congress  met  iit  ParU  last  August.  At  Srst  the  svientlQc  study  of 
criminology  was  Uiolced  npon  with  suspicion.  At  present.  Interest  in  the 
subject  is  greatly  increasing.  IJke  every  new  science,  It  la  In  Its 
polemical  stage.  The  lullans  are  ttie  innovators.  The  criminologists 
are  divided  Into  two  parties :  one  emphasizes  the  onthological  or  atavistic 
csoses;  the  other,  the  psychological  and  sociological.  The  latter  are 
subdivided  into  socialists,  who  would  account  fur  everytlilng  by  tlie 
Inequality  of  ecooomlc  conditions ;  and  those  who  Uke  into  coaeideratton 
all  social  phoDomenu.     Tlic  literature  is  almost  wholly  new. 

The  divisions  of  Criminal  Anthropology  and  its  relations  to  other 
sciem^es  might  be  Indicated  as  follows  : 

Criminal  Emhiynlogy  would  consider  the  equivalents  of  crime  in  the 
vegetable  and  animal  klogdomiS.    'ilie  ^nafomy  of  Criminology  Incliulfla 
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more  egpectally  Uie  Craniolozy,  Braloolofiry,  (TUtolofty,  Anthropometry 
•Dd  Phy!(ir>KnDniy  of  the  cnminal.  In  Criminal /VyrAoIo^y  nii(!  woald 
study  tiie  entire  psychical  lift-:  Intelllgt-iice,  Sentiments,  Sensibility, 
Elblc«,  ^f.sthettcA  &nd  Rellj^on.  Crlmin&I  Sociolot;]/  comprehends  the 
auoclation  of  cHrnhmls;  their  relation  to  the  state;  e«.'OnoiaicaUy,  aod 
In  conneotlon  with  poverty  and  misery.  Criminal  JuriBpntttencs  take* 
into  consideration  ail  criminal  law*,  and  their  underlylnjf  principles. 
Ptniiliif}tt  treats  of  the  principle.t,  degrees  and  mftthodn  of  punishment. 
AlaXtotfcoJ  CrinilnoIuKy  han  for  ittf  object,  tlio  arrangement,  claaelflcatlOD 
VBA  MDunary  of  all  criminal  data;  and  their  interpretation.  Criminal 
Aysolofry  concerns  thone  hypnutic  and  partially  hypnotic  coudttloDS,  in 
wfcdcb  crime  U  committed;  espevrlaily  In  the  ca«e  of  hynterlral  tndlTUll- 
&l8.  Criminal  £'pid'-Tni'>/"{;i/  considers  those!  conditions,  where  through 
imit«tiont  or  hyanortof  contaelon,  crime  suddenly  develops.  Crim- 
inal Teratotoirv  treats  of  Patholttglcal  Sexuality.  Onnnit«ni,  Pe<lera8tT, 
Modomy  and  Saphlam.  Criminal  Prophilaxy  conaldera  the  metboda 
of  prevention  ;  through  alteratlODi  of  social  condition,  physical,  Inlel- 
lectuaJ,  moral  and  religious  education ;  hy  means  of  prisons,  transporta- 
tion and  deportation.  The  PhUotophif  of  Ctiminolory  takes  up  the  mora 
disputed  questions  and  theories:  as  Atavism,  InnintUIsm  (oatur*l  do- 
pnTitjr  of  children.)  Degeneracy,  the  interpretation  of  psychical  and 
phTtioal  chHracf'ristics,  and  crimlno-psychiatrlcal  oases.  We  may  add, 
thtUtbe  whole  study  of  pathological  humanity  may  do  for  humanity 
what  patboloiry  has  done  for  mecHclne. 

Xa«  erimiiuU,  ettaractirf*  phyaiqum  et  psjfchologlquet^  par  Db.  A.  CORSK. 
Ptuls,  lS8tl;pp.  413. 

The  r«al  criminal  la  he  who  does  not  recognize  the  rights  of  others ;  h« 
la  DOt  a  simple  offender,  bat  a  hypocritical  one;  not  like  the  man  who 
oppOMB  society  openly.  Every  great  man  who  establishes  the  supremacy 
oi  nla  country,  and  under  the  pretext  of  malotaluiiig  it,  iu  the  name  of 

EDbUc  safety,  commits  the  most  decestable  act^  solely  for  his  own 
iC<r«sta  and  caprice — such  a  one  Is  a  crimUial.  However,  admit  two 
f:roups,  thofte  who  are  Imprisoned  for  their  ml&deeds,  and  those  who  are 
ree.  Does  this  opposition  correapoud  lu  the  parLiculiir  aptitudes  In  the 
groups  which  present  ItP  Does  criminality  He  In  the  individual  or  envl- 
raonwDt?  If  In  the  enrlrDnment,  lu  what  mcusnrc  can  it  be  modified? 
The  answers  to  those  queitlons  are  based  upon  anthropological  and 
KtalUtlcal  documunta. 

Id  regard  to  the  bratn,  the  author  does  not  And  anything  strictly 
peonllar  to  criminals.  In  rospect  to  the  cranium,  the  following  poinu 
are  noted:  1,  the  more  frequent  persistence  of  the  metoplo  or  frontAl 
median  suture :  3.  the  effiicement,  more  or  less  complpte.  of  the  partetal 
or  parieto-Dccipltal  sutures  in  a  large  nuuibcr  of  crimluiLls;  3,  tlia 
notched  sutures  are  the  most  simple;  4,  ctie  frequency  of  the  Wormlaa 
bones  in  the  regions  of  the  median  posterior  fontauolie,  and  iu  the 
lateral  posterior  fontanelles;  R,  the  development  of  the  superciliary 
ridgaa  with  the  defacement,  or  even  frequent  depression,  of  the  intei^ 
iMalai7  protuberance,  the  development  of  the  mastoid  apophyeea;6, 
the  backward  direction  of  the  piano  of  occipital  depression.  Genual 
MBtlbUltj  U  lower  In  criminals  ;  lef  t-handedness  is  common  ;  Imperfec- 
tloa  of  Huultlre  activity ;  this  lack  of  sensibility  to  pain  and  to 
dbacneable  Mntlments  explains  the  want  of  pity  and  the  cruelty  of 
Often nals.  The  tme  criminal  has  something  of  the  Incompleteness  of 
the  beast:  lie  Is  a  man  who  has  remained  anlroallzed ;  he  Is  an  opponent 
of  altmUm,  Is  lazy,  likes  wine,  gambling  and  debauch ;  in  geoeral  he  U 
afmid  of  the  thought  of  death.  Indifferent  to  religion  ;  without  remorse ; 
he  is  extremely  vain.  Intelligence  does  not  develop  Us  altruistic 
fmllogs;  although  very  cunning,  the  criminal  la  Inferior  in  lnt«lllgeuc«. 
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There  are  crimiiials  of  efuias;  some  ire  honored  by  the  woHd.  lliey  ai 
egotlMlcal  mouRters ;  if  poRMMed  with  power,  they  commit  crime»i  uocU. 
other  Dsmes ;  the  bUdr  of  Che  cnminans  rich  in  words  for  drunkennees,] 
wine  and   money;  educated   men  among  criminal*  are  rare.     In  thii 
mijorily  the  notion  of  the-  not  is  so  peraiBtcnt  a?  In  u  eertaUi  meitsure  t»| 
take  AWAV  legal  re»ponnil)illty.    In  many  Imjuitelvenef!)!  Is  sudden  am' 
Irreslntibfe ;  onanism  nml  i^odomy  are  common.    KecidlvLsts  are  Increaai] 
iag  iu  number.    The  phyRiopioniic  charaoterigticB  are  lu  general :  si 
cranial  dimensions,  recedini;  forehead,  absem-e  of  beard,  abuiidance 
hair  and  dull  eye,  (women  criminals  are  almost  always  liomoly) :  thick 
lips,   projecting  eyes  and    large  juws.      lliese  characteristics,    while 
coiomon,  are  by  DO  means  absolnte.    Ad  individual  always  eousidt 
of  sound  mind,  who  does  things,  the  motive  of  which  is  Inexplloable 
out  of  proportion  to  his  appetites,  is  to  l>e  i-cganled  rather  as  total 
than  cnuilnal.  iu  delicate  and  disputed  cuses  those  with  most  experlei 
and  intelligence  should  decide,  nnd  not  the  jury.     Among  the  cnscs 
doubtful    criminality    are   giddy,  epileptic,    hysterical    women    witb 
ttereditary  taint,  who,  eomiuenclDg  with  ccceutricltles,  go  Into  crime. 
The    legislative    Idea   of    premeditation    is  to  be  replaced  by  that  of 
the  degree  of  Lutcusity  or  duration  of  the  solicitation.    Crimioals  from 
sudden  pasfdon  are  more  excusable  than  those  who  commit  crime  under 
the  influence  of  druukenucss  by  alcohol,  ether,  morphine  or  hashish;  for 
the  latt«r,  although  far  less  conscious  of  their  deeds,  know  that  the«e 
drags  ex|H)KC  them  to  such  acts.    'i*he  highest  grade  of  crimin.iU  are  a 
by  profession,  who  arc  knowingly  and  aettberatelv  rel>oinou4  againi 
society.    The  last  class  are  the  false-honest  men,  wno,  by  the  cloak  o 
wealth,  power,  poritloo  or  honor,  utilize  M>ciety  solely  for  their  01 
disordered  appetites. 

Kejecting  the  eriminal  type  in  the  sense  of  anthropological  uniflca- 
tlon.  the  author  believes  Uiat  the  cerebral  inferiority  of  the  criminal  has 
Ita  origin  In  a  (iort  of  arrest  of  deveUijmient  in  cliUdhood.  Admitting 
a  subordlnntlon  to  the  acts  of  the  nrga nidation,  and  the  want  of  liberty 
society  should  not  punish  the  less,  as  it  is  her  only  way  to  maintain 
herself ;  but  should  keep  within  the  strict  limits  of  self-defence.  The 
deitli  penally  la  a  relic  of  barbarism:  the  ideal  is  not  repreaslou,  osin 
for  pain.  A  wise  code  should  reprimand  by  bettering,  not  by  destroying ; 
it  aliould  diminish  the  intensity  of  lite  solUitntlous  to  crliue;  It  should 
rememlwr  that  swlety  is  In  a  great  measure  the  cause  of  criminality. 
The  author,  while  stating  his  own  view*  without  reserve,  shows  "a 
broad  spirit  towards  the  \'icwB  at  others ;  on  tiie  whole  ho  is  not  extreme, 
but  takes  a  medium  course.  'Ilie  first  part  of  his  book,  which  treats  of 
the  pfaysleal  organization,  we  regard  as  the  most  valuable. 

L^Momme  criminel^  rtutU^  anthropnlogiqu^  ft  mfitt^o-le^aU  par  CKSAltR 
L0HBRO8O,  traduit  sur  la  IVe  edition  ICuHenne,  avec  preface  par  M. 
Letourneau.  Paris,  1887.    pp.  fi82. 

Tlie  first  motive  In  our  savage  ancestors  was  the  necessity  of  self- 
defense,  reflex  action,  blow  for  blow.  In  tilants  we  find  tlie  equivalents 
of  crime,  iu  the  ease  of  certain  species  which  eatrap  and  kill  Insects. 
In  animals  acts  are  more  similar  to  those  of  man,  are  more 
mechanical,  having  slight  traces  in  consclonsness.  tn  men  continual 
iigeresBloDS  gave  nsc  to  balancing  wrongs,  and  vengeance  appeared, 
giving  the  law  of  primitive  justice,  retaliation,  which  became  a  duty. 
But  as  some  of  the  particulars  of  this  law  were  overlooked,  the  legal 
power  became  a  son  of  revindication ;  the  punishments  were  of  the  most 
cruel  nature.  To-<Iay  there  Is  a  vague  feeltufr,  nu  echo  of  ancient  retali- 
ation In  our  punishments.  If  punishment  re*ts  on  free  will,  the  worst 
men,  the  criminals  by  nature,  should  have  a  very  light  punlahment  or 
none.    Penal  repression  should  Ije  based  on  social  utility  seientlfteally 
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demonsirated ;  instead  of  stadyine  law  texts,  wr  need  to  study  the 
cHmttMl.  Th«  criminal  by  imlurc  liaa  a  feelilwcraDlnl  t-apafity,  a  heavy 
and  developiHi  jaw,  ti  large  orbital  capacity,  projecting  supertiliary 
ridgeg,  an  abnormal  ftcidasymmelrifal  cranium,  a  scanty  bean.1  or  none,  but 
abuDtUnt  hair,  projecUiig  ears,  frequently  a  orookf-d  or  flat  nose.  Crlm- 
louls  ar«  subject  to  DaitouiAm  ;  IcftliHiidedness  is  cotiimou  ;  tbeir  mUBCU* 
lar  force  ia  fceblo.  AU-ohoHc  and  epiiepti«:il  degenflratlon  exists  In  a 
large  number.  Histdldnifally.  tliclr  uerve-yeuters  arc  frequently  plg- 
ineuted.     They  blu^li  with  dtttic-ulty.     Their  moral  degeneration  corres- 

tioudfi  with  their  phytiiuul,  their  criminal  teudeucies  are  mauLfeated  In 
Dfancy  by  onaDlitm,  cruelty,  inclination  to  uteal,  exceftslve  vanity,  liu- 
palsiT^  chiiractcr.  'V\k  vrioiiQal  by  nature  is  lazy,  debauched,  cowardly, 
□ot  susceptible  to  re.morne.  withont  foresight:  fond  of  tattooing ;  hia 
hand-writing  Is  peculiar,  5iguatun-  complicated  :ind  adorued  with 
flouriiihef";  his  slang  is  widely;dlfrused,  abbreviated  and  full  of  archaisms. 
In  their  assoclatioDs  they  return  to  primitive  eocial  forms,  'llie  general 
CftUM  of  the  persistence  of  an  inferior  race-type  i»  atavistic.  As  the 
borti  crinitanl  it  without  remedy  he  must  be  continually  confined,  and 
allowed  no  provNionul  liberty  or  mercy;  the  ancient  tradition  of 
vigunja--i  iultlatives  should  be  upheld:  the  more  ve  diminish  individual 
responsibility,  the  more  we  increase  tliat  of  society,  which  is  still  more 
severe.  Nature  is  responsible  for  the  bom  criminal,  society  (in  a  great 
measure']  for  the  crlmlcal  by  occasion. 

The  work  is  full  of  facts,  It  -ibows  the  sincerity  and  patleDce  of  the 
author,  who  is  an  expert  experimenter,  and  n  person  of  philosophical 
Hcutene?s.  He  has  given  an  extenptve  de^icription  of  the  born  criminal 
con«lden.*d  phyBlcally.  morally  aud  liitcUectually.  ITie  author  seeius  to 
us  to  go  too  fnr  in  holding  to  the  Incorrigibility  of  the  bom  criminal, 
mnd  in  not  allowiug  hlui  provl^ioual  liberty;  the  ioeurability  of  the 
recidivist  in  pushed  too  far,  tor  neither  of  those  positions  are  supported 
by  a  sufficient  number  of  actentlllc  facts. 

La  Crimi/wtoffie,  itmde  *tir  la  nature  du  crime  ft  la  thiurU  de  la  p^nalitr. 
par  R.  Oarofalo,  agr^e  de  l^lDlver8lte  de  Naples.  I*arl8.  1988. 
pp.  420. 

The  science  of  pvi'nology  must  not  rest  on  the  idea  of  freedom,  which 
Is  In  contradiction  with  scientific  facts;  on  the  idea  of  freedom  the 
hardest  criminal  should  go  free  an  he  has  least  control  over  his  acts. 
The  pfenological  criterion  is  social  necessity,  abandoning  the  Idea  of 
moral  n-spoiisibiUty  of  the  individual.  The  present  system  has  neither 
cured,  nor  terrified  the  prisoner;  after  his  sentence  Is  served,  he  Is  as 
daogorous  as  ever.  The  laws  should  be  changed  so  as  to  be  in  accord- 
ance with  criminological  facts.  Crime  la  a  hurmful  action,  that  injures 
at  the  same  time  the  moral  sense  of  aggregate  humanity.  Murder,  pir^ 
ricide^  infanticide,  robbery  have  not  alwayn  been  crimes;  but  the  aualy- 
sU  of  the  sentiments  and  not  of  actions  is  ttve  basis  for  a  criterion.  The 
race  powesses  Innate  moral  instincta  un  it  docs  a  ptiysjcal  type;  when 
the  moral  sense  becomes  psychical.  It  is  subject  to  alterations,  diseases, 
can  be  lost  or  wanting,  a  parallel  to  any  other  organic  moustroslty. 
The  moral  sense  of  aggregate  humanity  consists  only  in  the  altruistic 
■entimeDts  which  can  be  reduced  to  benevolence  and  justice.  A  crime  ts 
the  violation  of  the  elementary  altruiHtle  sentiments  of  pity  and  probity. 
Ju  Eiiropv  the  relative  iucrciisc  <>f  crime  has  advanced  with  civtll/atiou 
which  !<nows  that  the  prpjient  methods  are  almost  a  failure.  Punlih- 
meuts  have  become  less  severe;  moral  respouaibUlty  is  more  considered 
and  capital  punishment  is  rare. 

A  criminal  type  is  its  well  established  as  an  Italian  ty[>o;  not  a  single 
cbancteristic  constantly  distinguishes  this  type,  but  the  proportion  of 
congenital  Bao>malleB  is  larger  in  any  given  number  of  criminals  than  iu 
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an  eqa&I  oamber  of  aon-crtmlDal$.  ReddtvaUon  of  the  vrunlatl  La  Uic 
rale,  rpformatlDD  the  exception.  The  abBence  of  elemeourr  mor»l 
loiUoctft  It  not  lui  iofinDity;  iDStinvUve  ciimlQals  are  not  tick  nor  In- 
Ntae;  perversity  U  Datar&l.  The  vrimin&l  \n  a  being  at  present  uaad- 
apUxl  to  nurrOuDtllng  circumstances:  be  U  a.  uiunster,  and  presents  the 
traltit  of  paHt  rariaf  regreH^iun.  All  criminals  are  hom,  but  prAdispo- 
sitlon  doct)  not  excludo  the  influence  of  eurrouudiugs.  Une  class  of 
criminals  are  ChoR«^  with  regreaalve,  arrested  moral  development,  IriDate 
criniinalii;  for  tht-»c  Kouiety  hot-  but  one  retncdv  :  I'limination.  Another 
cUm  are  thoae  ftomewhut'deftclaot  In  the  feeling  of  pity;  and  a  third 
class  lack  the  sentlmoot  uf  prnbity.  AtaTislic  iwrrcrslty  exists  In  spite 
of  the  best  nurrouDdliigA ;  the  iDflucuce  of  intellect ual  iufttmctlon  ii»lmo«t 
anil.  In  8p»iii,  nbore  two  thinly  of  the  popuiulion  arc  illitf.Tiit«, crlmiu- 
alu  are  few.  Itellgious  lustruction,  if  began  early,  and  if  Its  puriKtiie  in 
mora)  teaching,  has  good  iunucucc,  except  iu  the  graver  cuses.  Crimes 
due  to  cupidity  will  not  ceii&b  by  bettering  the  Roi^ial  conditions.  Eco- 
nomic conditions  may  change  the  form  of  cnm«,  but  they  are  not  a  cause 
«f  crime  In  general.  In  tlie  flrBl  halt  of  this  century  a  high  degree  of 
criminality  was  greatly  reduced.  In  the  leoond  liaif  (i8'i8-M)  crime  has 
increased  enornioiii)ly  and  puiilAhmcnt  has  been  made  milder,  the  in- 
crease of  recldlvlxtH  i^i  greater  than  that  of  allcrimlnslity:  this  points  to  a 
coDceotnitiou  which  t^lKmld  r<>ud<!rii»  prevention  easier.  Murder  severely 
il^nres  the  mural  Heatie  of  the  cummanlty,  a  reaction  in  the  form  of 
desire  of  exclusion  from  society  la  produced,  through  I&ek  of  adaptAtlOQ. 
'Hie  only  absolute  mcauH  of  excluniou  is  death,  but  ttUs  applies  only  to 
the  criminal  by  nature.  It  iit  the  duty  of  flociety  to  eliminate  ttio&e  who 
are  utterly  umidapted  to  aociety.  Puninhmeot  is  not  to  puntiili  the  crim- 
inal, but  to  eliminate  him  abpolutolv  or  partially.  The  death  penalty  hu 
given  England  the  fewettt  cxlmiuala  of  all  Europe.  'Die  common  uleiu, 
uttat  there  is  do  crime  without  moral  responsibiifty,  and  that  pimishmeni 
should  be  in  proportion  to  the  gravity  of  the  crime,  are  lacompatible 
with  scientific  fact^.  It  s^hnuUi  be  first  determiued  to  what  class  of 
criminals  the  culprit  belongs ;  a  man,  who  hirett  an  assassin  to  kill  the 
individual  who  outniged  tii^  family,  is  tiulte  a  diflertot  orimlual  troiu 
the  aesasgio.  'I'he  cause  of  a  murder,  and  the  absence  of  any  grave  it^ary 
on  U]e  part  of  the  victim  are  the  criterions  to  be  substituted  for  premed- 
itatloD.  The  worst  criminals  commit  murder  without  prememtatloo; 
but  iu  the  case  of  the  criminaie  by  oooasion,  premeilitation  Indicates 
a  cruel  nature,  and  elimination  may  be  nece»i>ary;  for  the  other 
ciMses  of  er1niuiHlB,dei)orij(tinn,  Hiie,  renioval  to  anuiher  euvlroomeot, 
agricultural  fH}Ioniei,  work  for  the  state,  etc.  etc.  The  controlling  ideas 
ol  the  author  are  social  utility,  and  the  natural  reaction  against  crime. 
I'he  author's  extensive  experience  as  a  magistrate  gives  peculiar  in* 
tereat  to  bis  viewd  on  the  iMi-uological  side  of  criminality.  He  seems  to 
us  to  draw  too  sharp  a  line  between  abnormality  and  cHnease.  The  bom 
crlminml  Is  wboUy  teratological.  a  morel  monster;  but  a  teratologlcal 
cbftraoterlstic  may  arise  from  a  deviation  in  utero — a  real  disease  of  the 
egg.  tils  Insistence  oa  tbe  abi^olute  ellmluatiou  of  tiic  born  crlmlniU  Is 
extreme;  flrst,  because  It  a)>BuiiieB  the  crlminars  utt^r  want  of  adapt- 
ation to  society,  which  Is  not  warmntcd  by  a  gutUcient  number  of  facts ; 
secood,  admittiug  his  want  of  adaption,  we  fall  to  see  why  a  society  in 
which  the  public  conscience  lit  highly  ftunsltlve,  misht  not  substitute  per- 
petual dcieiiiiun ;  for  it  is  a  queetlou  of  social  utility,  whether  the  hard- 
ening of  the  public  conscience  Is  not  morally  injurious. 

Concttto  e  iimiti  df.Ua  »orU>loriio  criminate.      CalajakKI    NapolbOM. 
Bivista  dl  filosofla  nclentiflt^.    Novembre.  1S8S. 
The  writer  Is  the  stand&rd-bearer  and  the  principal  authority  unou 
lUUftD  wdaUitB.   lo  baauu  toctety  development  U  not  always*  nonnu; 
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It  M  ft  whole  flulTers  from  dtseftse,  Jii»t  m  the  Indliidaal  orgknlsms ;  benos 
Che  aereuUy  of  the  study  of  the  morbid  or  Bbaorm&l  Btal«— hi  prntholoj^i- 
cal  loclolo^.  lliiA  coinprehendfl  the  »tady  of  the  uKUnaUee  opposed 
to  utore,  ehowlog  their  co-exlBtcnce  and  their  dcrlTatloo  one  from  the 
other  lu  the  sodnl  orgAnlBm.  Crlmtual  sociology  necuplofl  itself  with 
the  criminal  m&DLfe»tHtloDB,  KomagDoei,  the  BtRtegmHo,  »&ys,  thiit  erlmus 
arc  the  dlMBJieK  of  the  Aoolal  body;  Boraetlmen  they  are  general,  Bome- 
tlmee  local,  nov  permanent,  now  transltorv.  Criminal  sociology  reaf> 
flim*  the  Analogies  between  biology  and  sociology.  The  dlfTerence  In  the 
laws  and  napecUTo  cbaracteristici  Is  thown,  not  ouly  In  the  fully  devel- 
OMd  orgaBUm,  bot  In  aoxlgning  to  sociology  the  priuelpnl  characters  of 
tfis  CTiMutloD  Id  all  the  phases  of  one  Boclety.  'llie  QtlUty  of  social 
crfanlDology  Is  direct  anr)  indirect :  (I)  By  the  study  of  the  pathological 
alterations,  the  knowledge  of  the  oormul  fuoctlona  ib  lucreased ;  thuii  one 
la  better  able  to  determine  the  relation  between  caui<e  and  eflcct  in 
^nrae  social  phenomena;  for  as  Drill  Bays,  delinquency  Is  a  ^naible 
meaaure  of  the  degree  of  health,  atreugth,  aud  profiperlty  of  a  given 
society  In  erery  given  moment  of  Its  existence.  (3)  The  direct  utility 
of  the  study  of  social  pathology,  especially  of  crimius)  sociology,  is 
iBtDltlve;  it  directs  one  lowai^s  the  t-are  and  prevention  of  crime;  in 
lessening  pain  by  gaining  ajuei  and  f  rue  cxcrcUc  of  law,  which  results  In 
the  dlmmntlon  of  crime.  But  what  U  the  place  of  criminal  sociology  In 
the  hierarchy  of  the  soiences?  Lucctilui,  Fulcl  and  Pugllu,  three  famous 
Italian  stste'smen,  maintain  the  superiority  of  the  law  to  that  nf  so* 
ciology.  Others  hold  that  legal  sciem.'*.*  Is  only  a  chapter  in  sociology. 
Now,  sociology  is  a  study  of  the  whole  life  of  the  social  organism. 
LIsxt  would  divide  biology  Uito  authropology  and  criminal  psychology. 
Moleschott  thinks  that  noclology  should  he  Included  Id  anthropology. 
But  anthropology  should  be  an  lutroductlou  to  sociology.  Garrunol's 
division  la  :  (1)  Study  of  the  world  of  criminality  in  \ia  actual  state  and 
in  Its  history  ;  (3)  Inveatigatlon  of  causes  which  produce  crime ;  (3)  In- 
dlcat4oo  an<l  organization  of  the  means  of  combating  crime.  But  a  more 
practical  division  Is  this:  (1)  Ueoesls  and  etiology  of  crime;  (2)  Treat- 
ment  of  crime,  (a)  prevention,  (b)  repression;  (3)  history  andconrut 
of  crime. 

D^h>^rrK*i*rf  n  criminaliii^  CMai  phpHolofftqne,  par  Ch.  FiRt.  Fillx 
Alcan,  Kdltear.  Paris.  18S8. 
This  book  contains  short  chapters  treating  the  »tibjoct  Kouerally,  aud 
Is  critical  of  the  results  of  those  (Lomhroso,  Gsrofalo.  and  others,)  who 
are  more  spedallsta  In  criminology.  In  addition  to  the  general  interest 
of  the  book.  It  may  he  nseful  In  guarding  one  against  the  exaggerated 
tnferVDces  that  Kperlalists  sonMtimes  make  Id  connection  with  the  facts 
tbey  present,  'llie  iiutbor  Introdnofs  Kune  phyalologtoal  conditions  of 
tbe  emotions.  The  phyikilogloal  conditions  of  crime  are  more  frequent 
wttb  the  feeble.  '11k  author  conBlders  the  atavistic  origin  of  crime  as 
a  pore  hvpotheRls.  Anatonik-al  and  physiological  chamcteristlcs  are 
not  sufflcfent  to  establish  anything;  cerebral  auonmlles  point  merely  to 
llw  tact  of  complexity  and  irregularity  In  brain  morphology  lu  ge4ie'nil ; 
time  Is  no  criterion  of  criminality  except  the  material  proof  of  the 
eitae.  Whatever  one  thinks  as  to  the  moral  rcspDnslblllty,  there  Is  no 
Mabfi  M  to  lenl  respoDslblllty,  the  main  object  of  which  hi  to  preserve 
■oilsty;  ihM  w,  to  treat  dangerous  criminals  h  dangerous  sick  persons. 
Bodtty  b  responsible  for  the  conditions  which  breed  criminals.  Kdu- 
eetlon  and  Instruction  work  with  a  limited  number,  who  are  not  prone 
to  «tU  throuxh  an  organic  defect,  and  with  whom  It  Is  i>osBlblc  to 
d«T*lop  general  utilitarian  motives ;  the  principal  cause  of  misery  lies 
In  organic  inferiority. 

•tSologlcal  ooodlUons  of  crimlutUtv  •—  ■     abuse  of  alcohol. 
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aud  example;  thus,  as  to  the  latter,  the  Idea  of  ao  avt  Is  already  the 
act  which  commences;  thus  the  publicity  and  minute  descriptioiu  of 
criminal  acts  develop  similar  teDdcocies.  The  oaly  curative  prooets 
which  experieuce  seems  to  favor  U  asslstaoce,  by  which  Is  muiDt,  to 

help  tb"  crinilnitl,  iu  hift  Struggle  for  existence,  to  gaio  an  eiinillbrluin 
bctwe<>ti  his  nepdn  imd  his  [Kjwer  of  production.  The  analoj^lefl  between 
the  practical  treatment  of  Uie  lusauc  and  the  criminal  may  indicate  a 
natural  method  towards  the  solution  of  the  question. 

Zwei  Krimtnalp»lf6holofft»oSe  Fall0.  Bin  Btitrag  zw  Kvnntnw  d«r 
Uffi*vganga*HXiindM  twi»cA«ii  Vtrbreehen  und  Irrttnn^  von  Dr. 
AUG.  FOKBL.    Professor  der  Psychlatrle  in  Ztirlch.    Bern,  1880. 

In  spite  of  opposition,  determinism,  based  upon  evolatioolsm,  Is 
becouiiug  more  prominent  In  contemporary  philosophy.  Cootradlc- 
tions  between  legal  Idea^  and  leg^l  punishment  will  vanish  so  soon  as 
punishment  is  for  the  ■.'orrection  of  the  prisoner  and  tlie  protection  of 
society,  and  not  an  expiation  of  the  deed. 

Tliotic  person!)  known  to  have  a  lawless  disposition  should  be  taken 
ea.rf  of  before  they  cao  do  injury  to  society,  und,  on  the  other  hand, 
iumutcs  of  prldous,  should  be  psychologically  studied,  ils  to  when  and 
whether  they  shouhl  be  given  freedom,  instead  of  holding  them  a  oer- 
taln  k-nj^Ui  of  tiuic,  iiccuMiug  to  the  nature  of  ttic  deed.  The  time  Is 
to  t!ome  when  the  treatment  of  criminals  will  belong  in  part  to  psychi- 
atry and  In  part  topHVchology.  A  normal  psychical  state  laauaueijuate 
adftptAtloQ  of  tlie  mind  to  tlie  forees  in  the  outer  world.  A  normal 
free  will  ta  nothing  else  than  au  adequate  reaction  of  the  mind.  A 
criminal  act  is  au  lnade<iuate  reaction,  llie  writer  cites  two  cases,  glrlnc 
the  details  at  some  length:  one  exhibits  ;l  high  degree  of  weak  uunded- 
De«s,  with  an  inborn  ethi.-Al  defect,  weak  judgment,  liable  to  ropefti 
almlUr  acts.  In  thin  caoe  the  pi:rson  was  fnuncT guilty  of  kidnapping  a 
cbUdi  and  8entence<l  to  ten  months  in  the  worit-house.  The  socond 
case  Is  chat  of  a  person  shooting  bis  friend  without  warning,  and  then 
■hooting  himself;  »  ca.se  of  hereditary  insanity,  of  deep  ethical  defect, 
contrary  sexual  feeling,  hystericiil  fanaticism,  etc.  There  are  all  kinds 
of  transitioni;  iniirked  by  cnuiititntlonal  and  chronic  disturbances  of  the 
mental  equilibrium,  the  disease  can  appear  iis  almost  natural  to  the 
or)[uib>ra,  merely  as  an  indiviilual  peculiitrity,  an  inadequaleneas.  Thus 
there  are  no  sharp  Limits  Itetweeu  the  imuleqaate  cliaracter  of  a  crtmin&l 
andthat  of  a  normal  man,  iu^^t  as  there  are  none  between  bodily  aoomAUet 
and  health  In  general.  Moral  training,  safefjfoards  and  priuciplea  «re 
the  beat  means  lor  forming  a  habit  of  life  that  will  endure. 

S^/Uetiota  on  lAe  Thuoriea  of  Criminality-  Rev.  W.  D.  Mqrrisok.  Joot- 
nal  of  KenUl  Science,  April,  1689. 

It  Is  by  careful  study  of  individual  criminals,  as  has  been  wisely  »id, 
that  advance  In  rejtl  knowledge  of  criminal  psychology  is  to  be  made. 
Mr.  Morrison's  paper  Is  one  oi  this  desirable  sort.  A  lalx'rer  tamed  oat 
of  his  lodgiugs  with  hi'*  famliy,  somewhat  the  worse  for  Uquor  (thoogb 
not  actually  intoxicated)  and  passionately  excited,  takes  revenge  by 
dufatng  out  the  brains  of  his  two-year-oM  son.  The  author  summariMs 
his  personal  and  family  history,  his  anthropological  characteristlca  (In- 
cluding crunioraetrlc  measurements)  his  mental  condition,  (tensea,  Inm- 
lect,  emotions  and  will),  and  the  active  and  potential  caoaea  of  the 
crime.  He  concludes  that  the  mnrder  was  "  the  renult  of  adverse  sooUl 
circumstances  acting  on  a  criminally-constituted  organism.  .  .  .  Hie 
circumstances  alone  or  the  organism  alone  would  not  have  aofficed  to 
produce  the  deed." 
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L(  •-riau,  H  Vfyttep^ie.    G- Tarue.     Hev.  phLl.     Nov.,  188D. 

M.  Tarde  anbtects  the  view9  of  Tx>nil)rofto  ou  the  epileptic  anilistiousol 
crime,  aA  brougnt  i>iit  in  the  (WKnod  volume  of  hlft  L'  uotno  dgUaqumnpit  to  a 
Ihoroujchf^oinx  esBinltintiou  nod  Hndm  tltcni  far  from  denioost rated.  But 
if  LomhrOKo  haji  fnllnd  In  AaUihliKhttiff  h\«  theKU,  hti>  error  wan  not  in 
^upiioaitiE  a  conuiion  boad  iu  all  kinds  of  crime,  but  in  oatulDK  It- 
KpUepfjr  In  only  thp  extreme  type  of  a  jM-riodicity  which  mnrkn  all  psv- 
cblc  actiou  aad  whiyh  miiv  b«  observed  lu  the  miwt  normal.  A  psychic 
»tau  once  experiejjced  tends  to  repeat  itself  perlodlcilly,  and  most  of  all 
crlmtiul  itates,  for  Uiey  are,  at  first  at  leai^t,  most  etrikluft  nod  impreg- 
llve  b«cauM  oat  of  the  usual  order.  Hut  periodicity,  becaiinp  it  U  uni> 
versal.  cannot  stand  as  a  test  of  respoasibtlity;  it  is  tliose  whose  period- 
icity carries  them  throueh  psychic  extreme*,  whose  orhit  is  com^ary, 
that  ue  the  irrcstxjnsibTes.  Tarde  himself  eives  an  iniportact  place  to 
tbe  ■oclal  principl<>  of  imitntlou.  It  is  self-imltatlon  (hahlt)  and  imita- 
tion of  otnert>,  that  makes  criminals  recidivists,  aud  ciirrles  honest  men 
along  tbe  lines  of  uprightuess. 

DU  Ptjftholoffie  de»  ViTbrteheu* ;  ein  BeUrag  zur  Sr/ahntngsM/ilenktinde, 
vou  Dr.  A.  Kralss.     TUblugeu,  1884.     pp.  431. 

'llie  author  f(iTes  the  resuU»  of  H  loDg  and  active  study  on  the  phe- 
nomena and  conditions  of  crime.  I'he  standpoint  is  that  of  empirical 
psycbolofy.  i^ysloloyy  is  touched  upon  onir  so  fur  as  is  necessiiry  to 
the  understandlog  of  tbe  question  at  hand,  'fhe  iiothor  does  not  think 
thai  the  lime  has  arrived  to  unite  these  two  sciences;  their  separaUon 
must  be  considered  as  yet  a  eclentiflc  miscarriage.  Tlie  caosal  coanec- 
UoD  of  criminal  phenomena  i^  ftouj^ht  out  uml  traced  buck  to  a  common 
ethical  principle.  'I'he  following  are  some  of  the  main  points:  Self- 
CAnsoioueaess  is  the  source  of  morality  and  immorality  ;  of  morality,  so 
long  as  it  poBtulaten  the  clear  knowledge  of  the  moral  law ;  of  immor- 
ktity.  so  long  u  It  leads  to  self -exemption,  and  the  emunclpiited  "ego'* 
becomes  itsdf  law.  The  degrees  of  moral  ooiisiilousnejts  are  the  crltonoD 
of  guUC  and  responsibility  ^r  every  iijoral  failure :  childliuod  rvpregents 
an  unripeness;  Vilocy  a  imtontlal  Ini^pitciiy  of  monil  development.  Old 
age  postulates  a  weakening  of  tbi-  niorul  power  of  rc»<l!(tHUce,  sluce  it  Is 
accMBpanled  with  a  certain  dullness  of  AAlf-coD>uMoui>nosa.  Oonsoience, 
Che  sobstAuce  of  morul  futdin)?.  fnlfilei  in  man  that  spiritual  normaUty 
which  makes  him  reApon.-<iblo?or  all  his  acts.  'I'hlrt  moral  freedom  u 
nnllified  by  two  organic  conditlona.  Insanity  and  abnormal  sleep,  on 
account  of  the  formation  of  llluslonn.  The  love  of  pleasure  and  the 
aversion  to  labor  are  by  Car  tlie  greatest  sources  of  crime.  The  weaken- 
ing  of  moral  consciousness  Increases  with  the  number  and  organization 
Of  societies  of  criminalR.  An  Irresistible  force,  outtide  of  pathological 
vOodltlOQSf  Is  not  rei-ugni/cd  by  au  earnest  Mdiniiilstrutiou  of  justice. 
Strictness  Is  throughout  more  rational  than  mildncAs.  Tlie  penitentiary 
Is  perhaps  the  high  school  of  crime;  the  only  rational  method  Is  deport- 
ation, not  only  because  society  Is  freed  from  a  pest,  but  the  criminal 
diroilgll  new  condition!!  is  better  enabled  to  8elf-refi>rumtion.  Thi*  doath 
ptOAlty  Is  the  only  form  nf  punishment  for  a  cold-blooded  and  premed- 
lut«d  morder. 

War  imUK  CrluM,  by  the  late  T.  Babwiok  LI.  Baker,  Esq.,  edited  by 
H.  Philips  and  E.  Vemey.  London,  1B89.  pp.  aw. 
The  book  consists  of  a  selection  of  reprinted  papers  ou  crime  and 
tvformatories.  The  author  wss  a  magistrate  of  experience,  and  had 
mncb  «yiupatfay  for  the  poor  and  unfortunate.  He  mafcei  orliDe  due  to 
ft  fflmi  of  menul  disease,  for  whlrh  the  priwmer  Is  not  the  only  one 
MUOtttible.  '11m  disease  must  be  combated  rather  than  the  Individual. 
Ib  the  war  with  crime,  prevention  and  not  retallarion  Is  to  be  carried  on 
hy  rcmulative  punlslmiont,  that  is,  the  penalty  should  b«  apportlr* 
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ntber  hy  the  antecedenU  and  oumbcr  of  r«petttlonA,  th&n  by  the  hein- 
ooBoeM  of  the  crime  m  judged  by  Itself.  There  should  be  a  steady 
iocrfiAite  to  fwverity  of  convlctiooH  after  a  RHRond  comictlon;  yet  the 
door  to  irformatlon  ehotUd  always  be  kept  opeo ;  and  ttds  could  be  done 
byaddlnf^to  <i(>nt«iice  of  Imprlaonment  a  term  of  police  Baperrlslon. 
while  etithu^iiiistic  for  refoniiatory  work,  the  author  was  opposed  to- 
reformatory  Achools  under  the  oxclaalve  control  of  a  I'onimtttee  of  nuurli- 
trate?.  Reformacoriea  should  be  limited  to  oanes  of  oontlnut-d  orTm- 
inallty.  In  ease  of  boye  arretted  by  policemen,  a  short  itay  la  priaOD 
(foartWD  to  twenty-oue  days)  should  precede  the  entrance  into  a 
reformatory  school.  In  the  case  of  vag^ranta  a  distinction  should  be 
made  between  the  man  who  travels  In  order  to  live,  and  the  man  who 
Utas  Id  order  to  travel.  There  Is  no  fear  from  over-education.  The 
book  Is  valuable  from  Its  practical  nature.  Wliile  Muie  of  the  methods 
of  r«?fonii  may  bf  outj^rowD  or  jfcnerally  nccepted,  an  account  of  them 
has  historical  importuocc  In  giving  a  practical  insight  into  the  develop- 
ment of  reformatories. 

iVnofofrfcal  and  Prewntivti  Principlrt^  wUh  spfcinl  rf/^rence  to  Sttrope  and 
America.  By  Wilmam  Tai.I-ACK,  SecreUry  of  the  Howard  Asso- 
datloQ.     ]x)ndon,  lUbS;  pp.  414. 

Notwitbittuudlagthe  variety  of  opintoD  amouK  tlioee  of  long  exuerioDoe 
in  the  charge  of  criminals,  Uiere  Is  a  pre  no  nde  ranee  of  experfeDce  in 
certain  directions.  It  Is  the  special  deKlgu  of  thli>  book  tu  aid  la 
recognizing  these  converging  lines  and  approximate  cooclusloiig.  The 
author  Is  a  strcououd  upholder  of  the  nc4.reif8ity  for  the  elTectual  sepa- 
ration of  imprisoned  criminaU,  ait  oppose<l  to  the  system  of  ctassiflcanOD 
and  association  ot  criminals,  'ftie  author  appeals  to  the  penal 
experiences  of  difl'erent  nations  :  Prance,  alniont  dej^pairing  In  le^;lsla- 
tion,had  the  R^'idivisC  I>aw  f  or  the  extenpion  of  pens]  deportation;  also 
the  number  of  Iniprisonmi-uts  increased  tbreefolil  iu  hulf  ii  ceiiturv,  from 
41,000  In  1836,  to  127.tX>0  in  1888;  and  rhe  "  recidivi.ns  "  increased  from 
31  to  48  per  cent  in  the  more  serious  oflencs,  «nil  from  29  to  43  per  cent 
in  the  minor  ones.  In  the  United  States  there  baa  been  a  steady  IncresM 
of  crime  to  populiitlon,  and  a  shocking  development  of  corruption  in 
the  county  Jails.  In  Italy  we  find  almost  the  worst  predatory  and 
liomiclilsl  claases  in  gangs  of  cootaminating  villany  among  the  prison 
population.  In  Germany  the  prisons  are  largely  schools  of  crime.  In 
Australia  tlie  system  U  condemned  on  all  sides;  It  led  to  conspiracies, 
InsnhordinatloD.  vices,  Increase  of  expenses,  contamination,  and  no 
uossibillty  of  reformitig  the  criminal.  lu  England,  with  Its  cellular 
local  jails,  and  In  Belgium  and  Holland,  with  similar  central  prisons, 
where  separation  Is  secured  or  approximated  to,  we  And  the  criminals 
moec  eflfectlvely  held  in  check,  in  this  system  there  nhoold  be  added  a 
re-UTangement  of  sentences:  tliat  Is,  short,  but  sharp  ones;  moreivally 
penal,  but  more  mercifully  deterrent  and  reformatory.  But  another 
purpose  of  this  book  la,  to  show  that  the  efficacy  of  prisons  la  the 
repression  of  crime  is  inimcntely  exaggerated,  in  coniparisou  with  other 
methods  of  reformation.     As  to  l^slation,  a  reasouahle  (-umulatiou  of 

yeoHlticj*  is  deijinible.  Tlie  element  of  certainty  is  very  important. 
udlciously  administered  substitutes  for  imprisonment,  Including 
conditional  liberty  or  probation,  tines  and  moderate  corporal  punish- 
ments, are  merciful  and  economical  alternatives  for  prolonged  inoaroera- 
tiOD.  These  views  are  held  by  the  majority  of  penologists.  As  to 
preventive  inflnences,  too  little  attention  is'given  to  the  restorative 
aftenclcH  of  religion  and  morality,  (inclading  under  the  latter  head,  the 
wise  encouragement  of  temperance,  chastity.  Thrift,)  systems  of  education 
and  training  children  to  a  self-supporting  industry,  the  influenoe  of 
pletj,  fostered  mainly  by  denominational  schools,  where  their  faith  Is 
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kept  from  bcinj^  Deed1eii«ly  aiuiailed — all  thene  fHctorf  are  too  mnch 
oeglectod.  U  ts  gen«rallv  admitted  tliat  the  preveiitiou  of  offencee  aod 
Uw  development  of  Hoolety  1r  forwurded  by  revereooe  for  l&w  aad 
order.  kdiI  a  wUe  uh:  uf  (oar  aud  hope,  rvward  and  nenalty.  Now  it  Is 
pr«-emlD«nLly  io  the  tioApcl  that  yve  find  these  prlDciple»  most  authori- 
taUvely  embodied  aod  exemplified. 

Priton  StatUticji  of  ihti  United  Slatfu/or  1888.  By  ROLAHD  F.  Falknkk, 
Ph.  D.  ITilUdelpWa,  1889  ;  pp.  U. 
This  brochure  pre^ot?  many  iutcrefttioc  fact*.  There  Is  a  homof^eoeous 
convict  population  Id  our  prlsonn.  'Hie  county  jailfi  and  houaefi  of 
oorrectloD  have  a  coatlnual  vbanxe  lu  their  populatioa,  owing  to  short 
Mratence*.  Tbe  percent«g;e  of  colored  prisoners  Is  much  greater  than 
that  of  tht  colored  population.  Ab  to  uge,  the  prlBooera  are  as  a  rale 
In  Che  prime  of  life;  the  higher  age  clanftei)  are  less  repreKpiited  than  In 
tbe  general  population.  The  foreign  element  furnlah  a  larger  number 
thuitbeuutivc-boru,  but  they  st^inil  relatively  lower  in  the  grave  ofleuc-es 
Chan  in  the  less  ^>riou8  one?.  The  ItrltlBh-Amerlcan  element  malcog 
a  bad  ahowiog :  In  Mlchigau,  38. i4  per  cent,  of  the  foreign  prUon  popn- 
IaHod;  aod  In  Maine,  New  l)nmpf>hire  and  Vermont  comnined.  tfO.Kfi  per 
cent,  of  It.  The  Germaos  have  the  same  ratio  in  crime  aa  the  native- 
twrii.  Iot«mate  emigration  1i  common,  bo  that  those  bom  In  other 
atetea  an  represented  moruatronglv  than  io  the  population  geuerally. 
TT>*  nnmarned  ahow  relatively  a  large  percentage,  especially  In  the 
WMtem  Btate>(.  Muuufacturlug.  uie^-uantcal  and  uiluiug  occupntiouB 
ahow  a  large  i>eroeDtAge  of  crime.  ThoAe  hJtvIng  no  religion  are  large 
In  number.  'i1ic  percentage  of  C^aCholk-s  U  tiultc  high,  cautted  mostly  by 
nationality  and  economic  condition.  The  Hebrews  show  a  very  flmafl 
uerceotage  relatively.  Crimes  aciiiust  person  have  the  largest  pcrceutage 
In  UalnC-,  Michigan,  Vevada  and  Alabama.  Why  it  ahoiild  he  so  high 
InCcmnei-tlcut.  N'ew  Jersey  and  Southern  Indiana.  U  not  clear.  In  the 
SobUi  (here  I*  a  Urge  percentage  of  crime  against  the  person. 

Siiri*  f<metionn*tM»t  da  »ervUe  da  »igualetiunu anthropomStrtqufji,  par  A. 
BehtillioN.  An.-hlve8  de  Tan thropol ogle  crlmluelle.  1888.  pp.  19. 
Tills  is  a  re|>ori  addressed  to  the  director  of  pciiitcDtinry  administra- 
tion in  Prance.  The  repertory  of  anthropometrics  I  descrlptlona  oom- 
m«Dced  la  January,  1883  had  reached  Uie  number  of  60,000  lu  November, 
1B67:  and  has  brought  about  tbe  detection  of  about  1,500  recidivists 
Inscribed  in  the  Jail  bookH  under  false  names.  The  author  describea  tbe 
mannor  of  obtaining  uniformity  In  results,  the  claoitltlcatloD  of  measure- 
mcalN  and  the  dlstiuclive  chHructena  of  rccidlvUtii  under  a  false  name, 
giving  some  curious  uxamptes  of  detection.  It  seems  to  us  that  lhl»  U 
■  direct  utep  toward  the  aeteotlon  and  subsequent  control  of  a  most 
dllBciJt  clas»  of  criminaU. 

/■ftyttodi  Training  of  Tout^tti  CrimtnaU,  bv  fUMlLTOK  D.  Wey,  M.  D. 

Keprlnt  of  a  paper  read  before  tbe  National  Prison  AssoclaCton 

at  Boston.  July  18, 1688.  pp.  14. 
Pbriloal  training  aud  athleticism  are  to  be  sharply  diatlugutshed. 
Pbyilcal  education  should  precede  menul ;  it  aids  the  ilow  aacT Irregu- 
lar novemeati  of  the  criminal,  gradually  giving  him  better  control  of 
htnuell;  the  mlod  U  quickened  uoag  with  such  training.  Batlilug  and 
dleCeitca  are  adjuiicta  to  physical  (ntlnlng.  Phvsical  education  «houUt 
be  carried  on  m  a  thre«-fold  liae:  pfayiloal  deTelopment,  muscular 
actpllDcaiion  aitd  structural  enlargemeot.  Let  the  physical  man  be 
trauHMl  to  reach  the  hlfrtieat  attainable  degree:  the  brain  colncldeotly 
will  participate,  and  the  mind  will  alTord  a  basis  for  tbe  principles  of 
nwrallty.  The  brochure  la  Talnable  in  giving  many  practical  details 
from  the  more  advanced  point  of  view  of  crimlnologlsta. 
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**lMide  Out."  Preitefti  PrUoH  Syttenu  and  thvir  SffurU  on  SociHn  antf  $Mt 
Criminal,  by  Kicbard  Vaux.  PhlladelphiA,  Jfl8R.  pp.  31. 
Ttae  writer  expresMi  In  a  popular  mid  vlgorouA  way  the  following 
Ideas:  For  ccrmn crinwe,  &»  murder,  arsuo,  burKlary  and  obotmotiooH 
OD  railroads,  In  which  lite  In  loot  or  put  In  peril,  the  penalty  KhoaM 
be  death  —  not  the  pHninhnunt,  for  mich  cHuies  are  beyond  the  liraita 
of  those  violations  of  law  for  which  punUhmonc  dhonld  be  applied. 
Crime  is  largely  the  outgrowth  of  Yiciou>t  social  influences.  State  trade- 
schoolt:  wltn  DO  locks,  bars  »nd  boltA  is  a  practical  preventattTe  ro 
crim**.  There  ts  u  tnorbid  huuiiiuitarianiinn  —  too  much  sympathy  for  Uie 
criminal,  and  too  little  for  the  friends  of  the  victim.  The  state* is  tlr«d 
of  supporting  iudividualit  who  ought  to  have  been  hung.  Tlie  ialer- 
mediate  sentence,  and  ((Daltfled  dlitchurge  before  expiration  of  sentence, 
is  not  good;  for  the  ovcr^iglit  aft^r  tliv  discharge  i-s  not  priictical. 
Ilowpver,  in  the  case  of  flr.*t  ofTenderR  with  whom  the  prison  authority 
is  thoroughly  acquainted,  the  prisunermighl  he  relciwed.  The  present 
system  U  admiDistered  by  force.  It  should  be  turned  inside  out  to 
discover  whHt  l»  bad,  and  to  gain  what  is  bcHt. 

Tkt  Chronidta  of  CWmw,  by  Cahukn  E*elbah,  Esq.    London,  1886. 
2  vols. 

The  author  gives  a  aeries  of  memoirs  and  anecdotes  of  notorious  crim- 
inals in  Great  Rritaln  from  (earliest  times  to  1841 .  He  thinks  that  the 
representation  of  guilt  with  its  [lainful  consequences  ia  one  of  the  best 
means  of  warning  the  young  against  the  danger  of  temptalion.  To 
carry  out  this  purpose,  care  has  been  taken  to  omit  matter  unfit  for 

Seneral  reading.  Tne  earlier  pages  hare  been  taken  from  sources  pecn- 
arly  within  the  reach  of  the  author.  In  comparing  the  otlences  witli 
thos^  of  latter  date  the  dreadful  crimes  and  tirutul  punUhments  are  rare- 
The  following  are  a  few  cases :  execotion  for  high  treason ;  guilty  of 
manslanghter,  burnt  in  the  Laud  ;  guilty  of  stealing  a  lior^e  or  cow,  ex- 
«uated  by  having  the  bfa-it  pull  out  the'peg  that  allows  the  as  to  fall ; 
1931  women  strangled  and  burned  for  counterfeiting;  burnt  alive  tor 
murder  of  husband;  louvicted  of  rape,  not  pnnl&hed  through  Infioence 
of  friends ;  executed  for  attempting  to  poison ;  executed  for  robbing  the 
mail^.  Most  of  the  cuBea  are  those  of  murder.  The  benetlt  of  reading 
details  of  this  nature  svema  doubtful  in  the  case  of  the  young.  The 
less  the  young  read  about  or  witness  cruelty,  the  better. 

BqiMTi  ijf  Mf  StaHdint/  Committee  on  Crimrt  and  ilenn/dW,  to  the  National 
Conference  of  Charities  and  Corrections  held  at  I^oulsvllle,  Ky. 
1883.  pp.  15. 
The  report  Is  especially  valuable  on  account  of  the  conaenaue  of 
opinion.  The  general  cimcluslon  is :  To  make  the  laws  such,  that  the 
criminal  must  either  rftform  or  be  kept  under  restraint;  to  make  prison 
structures  roomy  enough  to  allow  of  olastiiflcation  ami  olllcicut  educa- 
tional work;  to  pennlt  conditional  release;  the  reforming  of  the  pris- 
ooer»  :»nd  not  the  pnxluctioti  of  revenue  should  be  the  aim.  Taeffidcncy  of 
punishment  in  larg*?ly  tine  to  the  spirit  of  retaliation  in  penal  law,  for  this 
caui^eA  a  counter  retaliation  on  the  part  of  the  criminal.  The  prof e»- 
stonal  criminal  regardH  penalties  as  a  business  risk :  the  criminal  by 
occasion  forgutH  them  at  the  moment  of  the  act;  the  crank .1  are  too 
absorbed  in  their  wild  idpjis;  the  oriminal  by  nature  Mill  commit  crime 
in  opit«  of  them,  because  he  likes  to.  Some  existing  defects  are:  Bad 
condition  of  statlon-houKfs  and  Jails;  Pensylvanian  syi^tem  of  sepurate 
conducnient.  ia  the  only  true  plan;  want  of  graduated  prison  system 
with  condltion;il  rclejuie:  oontnict  system  bad;  "  Plece-pric*  pl*n," 
where  >.-oiitrHCtor  furuisbea  machinery  and  material  1^  a  good  substitute 
(or  pnblic  account  plan,  where  the  state  famlsbes  the  capital.    There 
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ahonldbes  jfradttatedcompuliinrjredticatioQAl  nvAtAin;  in  addltinn  to  the 
common  braacliei,  phjrsivnl  s;<^ognipliy.  political  ecocoiuy,  ethics. 
natanU  and  morai  theolojp-,  and  teL-hnlcal  InAtrnctlon  iihould  be  ^Iren. 
Pardooioj;  power  Bhould  be  nir*-:  relcast!  should  occur  only  when  there 
Is  reMODable  security  agalnnt  further  crime.  Thero  are  about  tC.OOO 
penitentiary  ptisoo«rs  Id  tlie  rnltL'd  Htutes,  nud  from  a  (quarter  tu  half  a 
mUUon  of  eZ'<?onvicti)  abroad  In  ihA  rommunity,  which  is  the  caiue  of 
most  of  the  currt'ot  crimes. 

D«  ta  Ktggettion  h^pmili'tue  fhez  les  crlmiMl*,  par  le  Dn,  Em.  Ladrent. 
Revue  de  I'Hypnotlime,  ler  Aout,  1889. 

The  vrtiter  takes  np  iu  detail  a  hysterica]  individual  aixuaed  of  com- 
plicity io  theft,  and  shows  how  that  hypnoti/atlon  U  oogatlve  In  results 
u  to  KainioK  a  confei>9ion  from  tbt?  aecn^ed.  llie  folluwlnip  converea- 
lion  took  plafo  while  the  accused  was  in  the  hn'ootic  ftate : 

Laurent.  Vou  are  accused  of  complicity  in  theft.  Patlcat.  I  am  in- 
nocent. L.  You  knew  however  that  the  hor^e  and  carria){e  had  been 
Btolen?  P.  No,  no.  I  didn't  know  anything  iibont  it.  J^.  You  knew 
It.  P.  I  swear  to  yon,  I  did  not.  L.  I  tell  you,  you  did  know  It. 
P.    No  (alnadr  more  softly).    L.    I  assure  you  that  you  knew  It, 

rm  knew  It.  P.  Yes,  I  knew  It.  L.  At-e  you  sure  you  knew  it?  P. 
knew  It.  L.  (anlo).  You  did  not  know  that  the  carriage  had  been 
ctolent  P.  Yes,  I  knew  It.  (Thus  It  is  evident,  that  the  will  of  the  pa- 
tient has  been  conquered  by  the  will  of  The  hypnotizer.)  Dr.  Laurent 
cODtianes:  You  did  not  know  that  the  carriiiKe  bad  been  ntolen.  P. 
Yet.  I  knew  it.  L.  No,  1  tell  you.  you  did  not  know  anythiDp;  about  it. 
P.  Xo,  I  did  not  kuon'  anything  iibout  '\i.  At  thi«  moment  we  do  not 
know  whether  the  patient  knows  It,  or  not.  I>r.  Laurent  says  that  the 
preaent  state  of  our  knowledge  does  not  permit  us  to  know  whether  the 
person  hypnotized  obeys  hU  conseleDoe  or  his  will,  which  holds  him 
onder  Its  de|>cudeuce.  We  may  add  tliat  little  children  on  the  witness 
stand  can  be  made  through  the  OTorbearing  manner  of  the  examiner  to 
oonfeM  things  at>out  themselves  or  others  that  have  been  solely  aug- 
gested  at  the  time. 

Dr.  Laurent  has  an  article  lu  the  same  rcvloM-  for  November  Ist,  1389, 
cooalderlng  the  Influence  of  -tuggefttive  action  over  hysterical  prisoners. 
A  hysterical  person  U  often  wiiolly  at  the  mercy  of  hU  surroundings. 
At  one  time  he  loves  to  engage  In  praver.  :it  atiotlicr  to  go  on  a  debauch. 
It  is  evident  that  such  u  jierson  coming  out  of  prison  will  be  more  dan- 
gerous than  ever.  The  doctor  oitec  ca<tes  from  his  own  experience, 
where  the  prtsonen  have  made  their  hysterical  comrade  bellevo  all  sorts 
of  absordiues  about  himself.  He  terms  thlp  a  sort  of  suggestion  I'd /Vwdiy, 
a  hypnotism  In  the  waking  state  ;  without  doubt  the  siiggestlvp  action  Is 
le««  than  lu  sleep,  still  it  ha^i  \i»  forces.  He  ^ves  also  an  lltiii«tnitiMu  of 
self-bypnotlratlon  In  the  case  of  a  hysterical  prisoner,  who  within  a  few 
days  after  his  entrance  Into  prison  learng  the  customs,  language  and 
taate*  of  the  place,  and  l>elleves  himself  to  he  one  of  the  gre^atest  of  crim- 
inals; be  can  he  made  to  Injure  other  prUoners.  The  practical  conclusion 
ol  the  article  Is,  that  all  hysterical  priaoaen  thonld  be  Isolated,  and 
placed  under  the  charge  of  n  physician,  on  account  of  tlie  [lernlclous 
■Doral  Influence  the  prisoners  have  over  them. 

akamid  ImttbriaUM  6s  Puntshfd  fcy  Dtathfor  CHmrt  By  T.  I).  CroTHKRS. 
M.  D.,  Sopertntendeut  of  Waluul  Loilge.  of  TTartford.  Coon. 
Although  this  U  only  a  leaflet  of  eight  pages.  It  contains  many  facts 
and  practical  Ideas,  (rlmlnals  are  found  who  are  not  deceitful,  but 
dtQMratelv  wicked.  The  Inebriate  la  defective  ami  diseased — the  death 
pOHltT  for  Inebriates  Is  oppoflwd  to  all  teachings  of  science  and  experi- 
4M*.  Tea  i>er  cent,  of  the  estimated  half  million  Inebriates  In  the  United 
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Hutcs  are  vearlf  eonvict«ri  of  crime;  two  per  oeot.  oomiBlt 
erlmet  tuxA  o'd«  per  c«nt.  of  tliii  oumbcr,  or  about  one  hundred  p 
•NOxeovtcd  pverj  year-  lof-hriaoj-  tit  not  a  roliinUr7  cooditlon 
tibveontrolot  tbeperaOQ.  In  one  tbguund  caaes  conflonl  oa  Blft^cw«U>  , 
Island,  nine  buodred  and  thlrt)--I1v«  had  been  retnrned  for  tbe  ume  oC- j 
fence  from  one  Co  twenty-«i>;h[  times,  llic  inebriate  murderer*  ue  nUKJ 
ject  tu  (]e)asiona,  morbid  ImpuUea,  epUepdo  expkuloiii,  aometiliiw  b^ 
coholio- Romn&mbuliam;  tbe  death  penalty  has  DO  bOROn  tor  tbMn;  lta» 
Aret  leDtence  csuef*  ocherx.  Inebriate  mordenn  tboald  hare  a  privaM 
crlftl,  abonld  be  oonfloed  for  the  rest  o{  their  life  In  a  military  work- 
booM  bovpital. 

Arthivt*  do  VAuthropoloffU  Crimiutlle.  Tome  Iroigiime.  ParU,  UBS. 
Cbroniqae  aoglalae  et  aoglo-amMcaine.  Par  H.  CofTTAon. 
pp.  702. 
The  writer  refers  In  brief  to  the  InnovmUon  of  electricity  in  capital , 
poBl^unent.  Tbera  an  two  obJacUoos  to  axecutloD  of  tbe  crimfauu  ' 
elaotridty :  Flrat  from  the  freqnant  loooutance  or  electric  corrcals. 
EQjrUnd,  lo  1865  tt  wan  tried  at  the  tUuxfater  houses,  and  In  «plt«  of  I 
energy  of  meanA  employed  tbey  iQcc«teaed  sotnetlmei,  bot  were  oom^ 
lad  to  raaort  to  more  certain  methods.  The  second  objection  Is  more 
riou  and  will  hold  Area  if  electricity  Id  the  hands  of  the  execnti' 
U  made  certain ;  It  U,  that  the  puniehmeat  by  death  cao  prodaoe 
preventative  elTect  Bgalnat  crime  only  by  virtue  of  a  bmtal  tnetitaJJ 
which  does  not  permit  the  least  doubt  an  to  Its  reality.  Electricity  will  a«C 
produce  this  preTentattve  efltet,  and  will  permit  a  easplclon  of  nlmula- 
tton.  The  writer*!  Mcond  oblectloa  U  well  takcu.  It  may  bv  Aald,  how- 
ever, that  thecmel  method,  should  it  prevent  a  few  murdera,  hariiena  at 
the  same  time  the  finer  scDtlments  of  the  great  mass  of  the  people ;  on  this 
baais  the  taking  of  Ute  at  all  has  an  evil  effect;  also  why  should  it  be 
taken,  if  the  method  of  doing  it  defeats  the  very  end  for  which  It  U 
doneV  But  a  thorough  statistical  investigation  rather  thao  arguments 
may  point  towards  a  solntlon. 

D«  la  morf  par  t'iltctrMti.  D'Absokal.  ArchlvM  de  I'anthropologie 
crimlnelle.  18S7. 
Arsonal's  experiments  show  thai  electricity  can  kill  In  two  ways :  (I.) 
By  direct  action  of  the  discharge  which  causes  luitautaneous  and  Im- 
roediahle  death  by  the  destmotlon  of  the  tissues  thcmselveB.  When  a 
nervoaa,  vascular  or  muscular tiaiae  U  excited  by  adlscharge  lufBclently 
intense  to  he  compared  to  a  tiranderbolt,  the  tUsue  Is  completely  du- 
oi^nl»ed,  and  loMS  forever  its  physiological  propc-rtlca.  But  (S), 
Death  can  take  place  by  reflex  action  In  exciting  the  bulbularcentera.u 
a  iDeohanioal  liritatlon  would  do  It.  Thli  germ  of  exclLntion  U  accotn- 
panled  by  all  thu  pbeiium<.ma  of  action  at  a  tli-ttaiice,  studied  by  Brown- 
Baqiiard  under  the  namen  of  Inhibitlnn  and  "dyndnt^/mV."  This  H  why 
tba  ledons  are  not  regular,  and  can  present  au  Inflnlte  variety,  according 
to  tbe  variable  point  of  the  nervous  centem  excited.  Death,  •rttfloially 
oansed.  Is  almost  alwnvKduc  to  uti  arrest  uf  rusplratlon,  which  being 
prolonged  caiifles  death  definitely  by  asphyxia.  The  priictlcal  concln- 
Klon  of  the  author  ii?,  that  in  tlie  great  majoritr  of  cases  life  can  be 
restored  on  immediately  afterwanhi  applying  artillclal  respiration. 


IV.— EXPLRIMENTAL. 

pgjfehophjf»iolofii*che  Protiiunstadim.    Sxperim^atsllt  Untersuehimgtm  von 
Dit.  Max  Verworn.     Jena,  1899.     pp.  317. 

After  ao  affectiooate  Introdaotory  note  Co  bli  former  teachen,  Haaokal 
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moA  Pnyvr,  the  tutbor  laments  tlml  while  IC  U  ererrwhcre  recognized 
that  the  oetl  l«  the  morphological  unit  of  life  physiology  Ig  more  And 
more  dwarfed  aod  uue~ti>idt>d  Uecuuiif  it  not  r)Qly  does  not  penetrate  back 
to  the  cell,  but  in  not  yet  even  comparfttlvo.  Of  all  branches  of  pbysl- 
tiU>gy  Ihii  u  moal  the  ca»«  with  psyohology.  Modern  phyaiology  reals 
•IflMMtaolelr  apon  nCudteA  made  upon  men,  Aoffn^  rabbit?,  g;uiDeft-plgs 
and  trof^  Even  lower  vertebrates  are  neKlecl«d.  Oaly  by  the  stuav 
of  th«  strangely  fascinating  lowp^t  forms  of  life  can  we  hope  to  reach 
fandJUueDtal  knowledge  of  piychic  phenomena  and  not  by  the  study  of 
■ingle  groups  as  the  insects.  Kn'okeKn  conAequent  monistic  aacriptloBS 
of  an  *"atofH-*fitt "  to  the  final  elemental  factors  of  ullphysloRlaadcbun- 
Icftl  prooeMes  in  whatevt^r  form  ronceived,  giving  these  force-centers  the 
BOM  nutlmentery  Beoflntions  and  uiotione,  and  of  a  '■^ piattidmit'touly" 
•adowlng  the  smalieAt  uniform  part  or  molecule  of  protoplasm,  and  of  a 
"eeff-*?!*/,"  as  the  total  tension-force  stored  up  In  protoplasm,  U  a  fun- 
JMBfinttl  assumption  of  Verworn.  Taste  and  touch  mediate  the  In- 
ftlacUve  movements  of  the  lowest  oreaniams.  The  copious  literature 
of  bis  subjeot  to  which  one  chitpter  Is  devoted  shows  that  few  zoologists 
have  asitgned  elemental  psychli'  functions  to  protists,  while  some  have 
aaoribed  to  them  very  highly  developed  »oul-llfe. 

MoveoMnt  U  of  courae  the  only  observable  expression  of  psychic  life. 
Hie  many  oipulaoas  were  first  collected  mostly  near  Berlin,  and  clielr 
Bpontsneons  movements  aystematlcally  observed  under  the  microscope 
aod  described  for  each  group-  ¥\ve  grades  ot  intousity  of  light,  up  to 
mnlight  from  a  concave  mirror,  and  also  spectral  colors  were  then 
applied  as  sUmulos.  ^me  protists  showed  uo  efTect;  on  some  light 
seemed  to  be  inhibitory,  in  some  It  caused  motion.  Strasburger's  *^  pno- 
tometric*'  protista  eeem»?d  tuned  to  a  distinct  Intensity  of  light.    Some 

frodst  varieties  are  '^pfaototaotlc''  to  other  colors  or  wave-lengths. 
t  Is  doubUess  true  that  selection  strivcA  iu  general  toward  kinds  or 
InteDBltlee  of  U^t  favorable  to  chemical  nroc«i(tHeM  that  advanou  life 
aod  tends  to  avwd  tbusv  that  are  unfavorable,  although  tills  tendency 
was  not  demonstrated  in  individual  protUts. 

IVniperatare  stimulation  alTecti^d  not  only  the  power,  but  seemed  In 
•oow  cases  to  af[>K^t  the  direction  of  motion.  Thejie  phenomena  may  be 
Oftlled  tbennoiroplam,  as  analogous  to  hellotroplsm,  and  may  be  best  seen 
lo  ammta  Umax.  Increaj^f  of  temperature  attunes  to  an  higher,  decrease 
to  a  lower  Utenslty  of  litclit.  Increase  of  beat  Is  far  more  effective  than 
dMnase.  Both  after  cfTecCd  and  adaptability  are  afflrmed,  but  witbont 
dUftils.  The  mechanical  stimalus  of  jarring  is  still  more  cfl'ecllve,  and 
tblfrmotroplsm  (to  \}iyiui  »  contact)  and  rheoiropism  are  afilrmed 
of  rtiUopods  and  cUUtes.  The  great  difference  In  sensitiveness  otdlfltar- 
eat  forms  to  this  atlmQlus  Is  Illustrated  by  numerous  wood  cats.  AoooB- 
tic  sthnnll  had  no  distinct  effect. 

Ttae  narober  of  chemical  snbstancea  efl^tive  as  stlmoll  Is  very  large. 
PoaMTe  and  negative  cbemotroplsm  and  Pfeflkr's  chemotaktlc  more- 
BMQls  are  very  marked  and  are  named  cbeaaometrie.  Not  only  nutritive 
bat  indltrprent  and  even  noxious  substances  are  attractive.  Borne  sub- 
stances arr;  entirely  without  efltet,  however  oonoentratcd,  and  the  tlires- 
lK>)d  Intensity  of  this  form  Of  stuaulatloD  varies  greatly  with  different 
teetaria  foma  aod  dlflhrent  substances.  Myxomvceta.>  are  distinctly 
hfdroCroplc,  while  cnrara  produces  no  effect  u|>on  ciliary  motion ;  chloro- 
form causes  complete  narkosls,  destroring  the  power  to  react  to  other* 
wles  eflbcClve  stimuli.  M<~iai  remarkable  Is  the  chemotroplsm  for  orygeo 
for  which  most  protists  liave  a  pssslon.  Cralvanic  currents  cause  disttoot 
movement.",  and  dilates  turn  towiinl  the  caUiode  along  the  current  lines. 
Oeotroplsm  or  sensitiveness  to  gravity  Is  doubtful. 

Protuu  have  no  demotislrabie  ** organoids"  for  any  of  the  above 
of  BthnuU  unless  clllae,  pseodopodlaf  etc.,  aid  In  Che  sensations 
by  mechanical  stUuul). 


ISB 


P8TCHOLOOIOAL    i.lTERATlTBE. 


The  la»t  ihtrd  of  the  book  U  devoted  to  a  brief  aaftljsts  of  human 
pRychic  activities  nad  id  Kreumeot  that  from  tbe  automatic  movemeut^ 
of  protista,  somethinK  like  laiot  mdimeotary  ancoDaciotis  coDoepts  ODsj 
bo  iuaumed,  and  from  their  reflex  moremeata  ttDOODsdoas 
Diny  tie  Inferred,  or  at  least  are  probable.    The  parti  of  divided 
make  Dearly  the  ajtme  movemeuts  in  reaiKiase  to  all  tbe  above  Idnds 
stimulus  as  the  entire  animiit,  only  the  smaller  the  part  the 
atrsDgdi  of  Btlmalaa  U  needed.    Hence  the  uocleua  ia  not  the  psychic 
oeDtre,  and  "  every  elementary  part  of  protoplaem  tms  its  own  independ- 
eot  psyche.''    Cillates  ure  phyBiciiUv  highest,    rhizopods  lowest  amonx. 
protista.    The  movements  dewrihea.  our  author  heliev(*R,  are  " identlcMl 
with  the  molecular  processes  ill  prvtupia^m."     There  ia  no  distinction 
between  psychic  and  physiolo^cal  movement.     It  i«  imponslble  to  -tep- 
arate  the  Jd'ea  of  pgycljc  from  the  iden  of  life.     While  it  is  proved  tlioC 
this  molecular  psychology  in  the  most  primitive,  It  remaina  to  deaK>D- 
strate  wliat  is  already  uudoubted,  that  tfieae  processes  are  the  bridjre  Co 
connect  the  chemical'  pron'^sea  of  inorganic  nature  with  the  soul-Ute  otj 
Clie  highest  iinimaU.     As  the  vital  processes  In  man  are  related  to  thoM' 
of  a  cell,  90  are  the  latter  to  those  of  elementary  part.')  of  protoplasm, 
and  so  Hf;ain  are  these  last  to  the  processes  in  anv  molecale  whatever. 
ThU  \i    the    lofty  mouism  which    Demokritus,    hruno,    Spinoza    and. 
}I.i:okel  have  attained,  for  which  nil  dlflVTcnces    between  ornnlc  and! 
iuor);aulc,  betweeu  psychic  aui)  material  proce-sses  have  vanished,  and 
Is  to  all  dual  or  manifold  ideas  of  the  universe  as  of  old  monocheism 
waa  to  all  polytheisms. 

Dor  MettotropUmw  rfrr  77tf«n«,  und  $etne  U^bereintimmunig  nA  4em  Helifr- 
trophmut  dtr  Pfianzen^  von  Dr.  J.  LO£b,  Aaeistent  am  phvsiolog. 
Inst.  ZQ  Straasburg.  Wtirzburg,  18IK).  pp.  118.  PreU  4  mark. 
In  his  Vorles^inQfti  Uher  rjianztn-PhysMofjit  (Sod  ed.,  IvClpsic,  1887.) 
ti.  V.  Suchn  luiti  Hummed  up  hl»  remarkable  i^xperlmeuts  on  hellotrouiam 
und  klndrtxl  topicR  of  plant  life.  Ix>eb  (t.iklng  f^achs  as  his  mcdet)  at> 
t«mptt  to  demoustnite  all  the  same  laws  on  lower  auimal  forms.  mosUy 
Inflects.  Ho  began  with  a  spinning  species  of  caterpillar  (P>>rtA'»f« 
CXrywrrAteo'),  of  which  he  put  100  iu  a  reagent  glass,  and  tound  however 
oft«n  the  direction  of  the  f^lass  was  reversed  they  always  crept  towards 
the  light.  If  the  end  towards  the  light  was  covered  by  au  opaque  ahcalh 
they  crept  Hght-wards  as  far  as  the  flrst  edge  of  the  sheath,  and  there 
paused.  Thev  will  leave  a  lightc^r  part  of  a  tube  and  pass  a  long  darker 
passage  which  opens  towarue  light.  They  pass  out  of  a  ray  of  direct 
aonliglit  luto  shadow,  or  vice  versa,  to  get  nearer  a  source  of  light.  For 
these,  as  for  nearly  all  Insects  tested,  retland  yellow  light  are  much  leas 
effective  than  blue  aad  even  violet,  and  ultra  violet  has  little  efTecl,  and 
all  these  e\periment»  work  ouly  at  ccrtnlu  tcuiperaturcs.  Each  inse(.*t 
showed  the  allM^omitraliilng  tendency  to  bring  the  medliin  plane  of  Its 
body  iu  the  direction  of  the  r»v  at  a  certain  luC«asity  varyiug  with  IhQ 
ipecles,  and  every  incect  showed  the  tendency  If  proper  coodlllons  were 
ooserved,  so  that  tlicrc  was  uo  laborious  counting  of  "  piirllamentarr 
maJoiitloB,"  as  with  Lubbock's  and  Graber's  ants.  The  efTect  of  this 
■tiroulus  was  constant  and  the  Insects  rcmulitcd  tor  days  as  near  the 
light  as  thoy  could  get,  and  constantly  '*  pointed'"  at  It.  *  UeliotroplAm 
Is  best  studteil  In  nearly  horizontal  directions  to  ellmiuate  geotroplc  In- 
flufiuces,  the  latter  being  however  far  weaker. 

Wliy  moths  cliiit;  ouly  lly  by  night  love  the  light  is  made  no  leas  a  par- 
adox by  Hoiuauoi'  aiithropoinori>hic  remark  that  a  candle  Is  a  straneo 
Ob^t  they  would  exatnlnc.  Ry  iirtillcial  day  und  night  Loob  comd 
change  their  daily  time  of  flight  or  re.-it  but  a  few  hours.  All  night  fliea 
10  far  as  studied,  are  pottitiw^  hellotropie,  »od  never  shun  light  ItaeLt. 
What   seems    Uie  passion   of   so  many  creeping   Insects  for  comers,,! 
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crack<i,  and  edseit,  And  their  dtsllke  of  open  surfaoM,  Ib  another  confuii- 
ing  eli-iii^iit.  to  iH?  cliiDinatt'd,  though  wunkcr  than  beltOtroplRm,  nod  I9 
njun«d  contact -irrimhililiy,  or  «n^r«otro]irii<m.  All  tiicse  eiporlmcnta 
are  hi  gimeral  very  simple  and  rctpiln.'  altuusC  uoapparntus  beyond  glass 
cupft,  tuben,  a  window  that  c-iiu  be  partly  darkened,  aud  a  pr1»in. 

Leikf-licC  »t  re>(t  usuallv  turn  the  oml  pole  towanl  the  Btem,  the  aborat 
to  the  apex  of  a  leaf,  or  lie  In  thin  nen^e  along  Its  veliu  IT  at  re«t.  Aa 
soon  OS  their  winjr?  erow,  vchich  may  be  caused  artlflclally  by  gmdually 
drying  up  the  leaf,  Uielr  orientation  boeoraes  hellolroplc  and  indepen- 
deut  of  the  leaf  anii  vrry  serviceable  for  thfise  experlineuts-  At  the  time 
of  eexual  maturitv,  or  at  the  time  of  the  ''  weddiuR  flight,"'  oiiiny  insects 
become  strongly  fccllotropie,  when  they  are  not  so  before  or  after.  *Ilie 
tendency  la  to  get  the  axin  of  the  body  In  the  direction  of  the  ray  of 
light,  rather  thiiii  lo  i-eel;  the  sirougett  light.  In  one  cane  wlrh  a  rota- 
tory polarization  apparatus  turning  3-4  limes  per  second  with  a  radius 
of  SO  cm.,  a  tly  went  round  with  the  ray  several  times,  thrice  repeated. 
Thlfi  observation  of  Maeh,  Loeb  thinks,  Illustrates  the  con-itrainiug 
power  of  hellotroi)i(*ui.  It  might  readily  be  eiirrled  further  by  a  centrifu- 
gal tanchlne.  Tne  protoplfuuu  In  the  bAi.rkgrountl  of  the  human  eye  is 
positively  heilotroplc;  pigment  aud  cone*  prcjts  forwitrd,  if  ilUiminateil. 
The  heliotropie  eoiieeptlon  of  retinal  space^ensatlona  pre-5uppose5  the 
continuir^  ot  protoplaetui  as  the  irritable  subscance,  and  rejects  the  theory 
of  distinct  \isual  elenionta — rods  and  conea.  Ilellotropic  change?  detcr^ 
mine  space-seusatloua,  aud  this  new  view  nimpHlles  many  problems. 
Beliotropi^m  cannot  rest  on  any  specific  properties  ot  aeentml  nerrous 
By8tem,  for  it  Is  common  when-  there  ure  110  uerves. 

This  pamphlet  la  very  Interesting,  aboauds  In  facts  and  suggF!S- 
Uons  and  niuHt  be  read  to  he  fully  appreciated.  The  work  was  under- 
taken to  show — 90  we  are  told  at  the  outneC — that  In  all  these  phenomena 
tbere  is  no  evidence  whatever  ot  scnsatlou,  inotiuct,  preference,  or  any- 
thing whatever  of  a  [wychle  nature.  All  hellotrople,  gootroplc,  stereo- 
tropic,  or  thermotroplc  motloun  whatever  are  In  their  natuit  shsolutely 
Identical  with  analogous  movementa  of  plants,  and  he  who  wlithes  to  see 
any  rudiment  or  analogue  of  u  bank  of  iutelligeul  liaphael  (acc^  ga/iug 
on  a  central  glory,  as  medl.eval  artifta  often  dreamed  of,  in  a  mas^  of 
maggotii  or  larvje  or  caterpUlura,  every  one  flunh  with  the  edge  of  glaaa 
or  beaker-rim  nearest  the  light,  and  staying  there  tor  days,  should 
here  learn  the  far  higher  lesaon  ot  law  and  mechauiam,  such  pheuomcnA 
properly  inculcate.  The  view  of  Iioeb  is  In  fact  as  speculative  on  one 
tide  as  the  aDthropomorpldam  ot  Verworn  (above)  la  on  the  other.  The 
Tloleut  polemW  tone  of  Koeb  and  UU  dogmatism  on  this  old  and  purely 
theoretic,  aod  aa  yet  unanswerable  question,  the  entire  absence  ot  all 
morphological  or  auAtornicul  consldenitioux,  especially  with  the  author's 
mechanic^  predilections  and  the  very  meagre  evidence  auggcsted  to 
even  countenance  his  revolutionary  view  of  retinal  space-pcrccptlon,  are 
each  in  different  ways  to  he  n-gretted.  Ilia  work,  however,  opens  up 
sti)I  wider  a  new  and  attractive  field,  wherein  we  hope  to  60e  iiaychology 
gradually  strike  many  strong  and  deep  roots  Into  the  rich  soil  of  general 
biology. 

JMr  Zeitstnn.    MUvsTKRHKRd.    Beltrttge  mr  experlmentellen  Pevchol- 
ogle.     n.  2.     1889. 

The  fiecond  number  of  Mlini^terlierg's  series  of  psychological  studies 
opens  with  an  article  in  the  much-con fnsed  field  of  the  "  ttme-sense." 
After  re^nmelng  the  results  of  previous  experimenters,  from  Mach  to 
Glass,  and  pre*»enting  at  length  (three-fifths  of  the  whole  paper),  the 
ttieory  to  which  lie  has  been  led  by  se it-observation  tn  the  course  of 
expeiimentatlou,  he  finally  gives  In  a  brief  section  the  results  of  an 
experimental  test  of  his  theory.  Thla  theory  la  notblag  less  than  a 
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c^01Dplcte  deoiftl  of  the  extetenoe  of  n  **  cime^enBe;"  that  U  to  say,  oor 
estlnuLtcfl  of  time,  short  ioterTata  as  well  oa  long,  are  not  made  by  u 
Indopcudeot  MUse,  bat  by  more  or  less  completely  udcodscIoiu  obeenr*- 
tlon  of  lut«nial  pbyftloloj^tcal  Bt^es,e8pecUlly  muscular  tenaiona.  TIim 
judgmcutfl  rest  od  a  bind  of  psyc-hle  nyuthesls  of  the  seoaattODB  that 
ni:irk  tho  Intervals  and  those  that  ludtcato  the  state  of  muacular 
tcns'iMti.  nft  viftunl  space  judgmoulit  on  the  syuthcMs  of  Ttsual  and 
miiflculitr  iten.^atlon.».  Take  a  simple  cxainplu*.  Tht^  tmbject  Ik  i^vhu 
three  di^tluc-t  !«(iuti(U,  tho  firiit  and  second  hug; liming;  uud  coding  a 
standard  Interval  with  whluh  the  subjecC  Ih  to  coinpare  that  marked  oflT 
by  the  second  iiod  third.  Tho  entrance  of  the  tlrsC  sound  calU  up  reflexly 
an  ftdjiiittment  tension  in  the  muRcleft  of  tlie  fteniie  organ,  whlcb  rftaobu 
&  miiximuni  and  df-cliues.  At  ftome  ntMge  of  the  decline  the  second  sUinii* 
lus  enter*,  cauiiing  a  renewed  tennion,  followed  in  turn  by  a  decline  like 
tho  first.  Now,  U  the  third  stimulus  cumes  at  a  sta^  uf  decline 
cnrrespondine  (o  that  at  whirrh  the  second  came,  the  Interval  is 
pronounced  the  F^ume ;  If  it  cornea  when  the  decline  U  leas  or  ^eater,  the 
Intcrv.il  Is  Judeed  shorter  or  longpr  th«n  the  first.  For  very  brief 
Intervals  a  flimilar  r51e  seems  to  be  played  by  the  sensory  "memory- 
Hfior-luiii|;e,*'  and  for  louder  ones  by  the  widely  irradiated  teosioas  and 
relaxations  accompanying  respiration.  Into  the  author's  extended 
exi)OHltlou  of  the  last,  and  of  the  complications  Introduced  Into  It  by 
attention,  etc.,  we  shJitl  not  cuter  here.  .Suffice  It  to  say,  that  by  his 
theory  he  explalun  the  very  grwul  variety  of  *•  iiil«i-v«U  of  l«a«t  error** 
found  by  dlndreut  observers  CIrom  .4  kcc.  to  1.35  sec.),  the  occiudoiw] 
anomiil'Jua  scries  reported  by  some  experimenters,  and  the  striking 
perio<Ilcity  of  the  "  Intervals  of  least  error  "  observort  by  others. 

The  expcrlmeutul  scctlou  (only  one  fifth  of  the  whole,  and  Uien  not 
ondnly  compressed),  presents  throe  series  of  experiments  made  upon 
Ufln^terberfT  himself ;  thotte  made  on  other  subjei.-ts  are  only  refenred 
to.  They  were  all  made  with  the  tlme-senRO  apparatus  of  Wumlt,  some- 
what bet'tf^red,  and  by  the  method  of  average  error.  In  the  first  series 
tlic  Ktil>ii.'ct  w'liit  jjiven  two  !*ouuils  marking  nn  interval  (6 — 60  sees.)*  *ii(l 
rec|ulrcd  to  make  u  third  when  the  Interval  after  the  second  sound  bad 
become  us  grciit  &i  that  i>efore  It.     When  the  first  two  sounds  were  •• 

aven  thfit  the  fiecond  always  occurred  at  the  same  respiratory  phaw  U 
e  first,  the  averat^e  error  was  %.'•)  per  ceut<;  when  this*  was  not 
regarded,  It  was  10."  per  cent.  In  the  second  series  three  sounds  were 
given,  the  first  and  second  beghiuing  aud  eudlug  tho  standanl  interval ; 
end  the  thlnl,  at  a  varying  time  from  the  second,  beginning  the 
compurlsou  Interval,  which  the  subject  observed  nnd  ulo«.*d  an  before. 
This  rime  the  error,  when  respiration  was  regarded,  wiw  d.3  per  cent; 
when  It  was  disregarded,  24.0  per  cent.  In  the  third  series,  Mansterbcrg 
consciously  withdrew  attention  from  the  scuMitioDS  of  tension  end 
relaxation,'  to  the  complete  con^lsio^  of  his  tlm^jadgments,  mmklng  4 
Mconds  seem  like  \2,  and  9  like  3. 

Mlinsterberg  Is  certiilnly  right  in  looking  for  the  explanadon  of  the 
**ttme-sense"  in  the  efiect  on  consciousness  of  physiological  prooesMt, 
and  hU  contribution  is  an  interesting  and  suggestive  ouc,  es|>eclally  ai 
regards  the  dlscordiince  of  previous  experlmeuters.  At  the  same  Ua> 
mnit  of  his  ex|)erirneiitH  have  to  do  with  cousiilerable  intervals,  (W» 
explanation  of  the  Judgment  of  short  Intervals  by  tension  In  the  sense 
organ*,  is  left  xtill  In  the  theoretical  stiige),  nini  an,*  not  numerous  nor 
varied  enough  to  exclude  other  [Ktsaible  infiuences  In  addition  to  that  Of 
respiration. 

SfAwankHnfffiH  der  Anfmerksamkelt.    MI^NSTKRHBRG.     Ibid. 

When  one  attempts  to  obterve  a  very  faint  «ensatlon,  the  barely  aud- 
ible tlukiog  of  a  watch  or  the  Hue  of  separutiou  between  the  faintest 
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gray  rlog  of  n  Moafton's  dltik  nnd  the  ii(lj«c«ut  wholly  wbit«  one,  th« 
•emution  comes  and  goes  iit  Bomewhat  regular  iatervals.  After  hd 
ei|>erltneQtal  study  of  the  pheiionieiioQ,  V,  Lsugc  I'-iime  to  the  cohcIu- 
nioii  cta&t  Che  cause  wui  central  Hud  the  viiriHtioo  a  rhythm  of  appercep- 
tion. (Phil.  Stu,itert,l\\:i9nf[.)  ThlA  view  in  vigorously  atUcked  by 
MUnatcrlwrg.  The  cxjicrlraenta  upon  which  he  rests  hl«  attack  were  aa 
follows.  TtJHB  subject  fixed  his  eye^nnd  attention  on  the  line  of  domarka- 
tlon  of  a  Mmiod's  dUk  i  m.  distant,  and  recorded  the  ebb  .und  flow 
of  aeu«uttlon  by  moving  with  hU  llng<^r  a  lover  adjusted  to  writu  upnii  a 
KVolvlDg  drum,  the  fluKer  rising  its  the  sensation  Imen^ittcd  and  fiilling 
*■  ll  faded,  through  a  period  of  from  40  to  60  seca.  In  the  flrHt  sorio$ 
tlM  average  length  of  time  from  tlie  beginalug  of  ODO  dlsiippeantnce  to 
tbe  b(«ioning  of  the  next  WAA  G.9  ftecs.,  (Lange,  3.l-.').4)  with  a  meita 
VtriaCtoa  of  f.l  sec.  The  subject  noticed  faint  scQABtlons  of  motion  In 
(be  eyvi  accompaDylog  the  flujtaatlons.  In  the  next  series,  prisma  were 
brought  before  the  eyes  and  removed  alternately  for  periods  of  two  «eo- 
ooda,  caoslDg  a  devUtlou  of  the  eyeii  wlDiuuC  disturbing  the  vUlOD  of 
the  rlng^ ;  the  result  w.a^  a  lengthening  of  the  |)erlod  to  13.3  ftocs.  Vol- 
anUry  closure  of  Che  cye^*  every  sccoud  or  two  second*  generally  pre- 
vented the  fluctuations,  while  the  Interposition  of  a  gray  screon  before 
tbe  dlak,  though  interrupting  vUloa  for  a  sllehtly  longer  time,  lucreasod 
their  rapidity,  making  them  now  recur  in  G.8  seca.  More  rapid  Interno- 
•UIOD  aud  removal  of  the  i^vrecu  caused  a  lengthoulug  of  the  periods: 
and  when  the  disk  was  covered  continuously  for  a  full  second  out  of 
•very  tour,  the  continuity  of  the  ftcusntluu  wait  broken  up  and  no  fluctua- 
ttoua  were  found.  ObftervAtlous  with  Indirect  vi*lon  g.'ivp  a  rate  of  8.3 
•eiM.  Coolluuous  movemcuU  of  Uiu  whole  dUk  up  aud  down  or  from 
■Ids  to  ddfl  at  the  rate  of  10  om.  per  aecood,  brlnglog  It  to  Its  original 
BOiltloa  every  four  secoadu,  caused  total  luspenslon  of  the  periodicity. 
|Very  rapid  breathing  (|ui('k>^n*^l  It  to  n.I  sees. ;  slow  breathltig  slowed  It 
'  iB.5;  but  the  periodicity  did  not  seem  causally  dependent  on  respira- 
ttoo.  Several  of  ttie^o  t«t4tt)  were  also  tried  with  stmlltir  rettults  by  tbo 
obaervatioQ  of  a  black  dot  on  a  large  white  Reld.  I'he  chief  points  In 
the  Interpretation  of  thu!«(>  expf>rTmnnt4,  to  which  a  long  section  Ia 
devoted,  are  aa  follows.     'I'he  whole  group  show;;  the  phenomenon  la 

Jioestloii  to  be  of  peripheral  and  nut  central  origin,  (else  why  the  pro- 
ouod  effects  of  purely  peripheral  cbanjresl'j  and  la  particular  from  the 
fatigue  of  the  mosolee  of  ftxatioo  and  aocommodatlon.  The  primms 
lengtheDod  the  period  because  the  deviation  of  the  eyes  which  they 
Oaased  relieved  ttie  fntlgue  of  Hxatlon  und  leHScncd  that  of  accomtuodft' 
Uon;  the  winking  cxp'^riment?  relieved  the  latter  and  so  prevented  the 
failure  of  nccominiHl.ttion,  nud  thereby  the  disappeiirauco  of  the  demark- 
atlou  line  on  the  dUk.  The  Interposition  of  the  ^oreeu  had  the  contrary 
etTtH't  because  It  did  not  relieve  a;:comniodatiou,  but  rathor  made  It  more 
dUItcutt.  In  a  similar  way  the  other  experiuieutA  support  the  muscio* 
CatlgiM  theory ;  and  what  U  thus  demonstrated  for  tliu  muscles  of  tba 
or*,  llUnsterberg  carries  over  to  the  le<is  aceculblo  muscles  of  the  ear. 
"nw  «xperimeotB  form  a  valuable  coatrlbutlon  to  the  subject  and  are 
daokOaatrative  on  the  point  Immediately  In  ijuestion,  to  wit,  the  vwy 
Jlnportaot  function  of  the  periphery  In  the  variation*  of  faint  vLsou 
tnsatlons.  Snnie  portions  of  his  efit.U|ue  upon  Lnngc,  however,  soooi 
OS  leMSoood,  and  Indeed  In  cxulalolug  Lange's  experiment  with  falat 
lull  to  two  tease«  at  once  he  Introduces  ocatral  proeeesee  (In  a  s«c- 
?Aodary  podtloOf  to  be  aore)  oot  unworthy  the  name  of  changes  of  atten- 
tion. 

AujfenvtOM.     UFnsterbrro.     Ibid. 

After  the  usual  historical  and  critical  review  the  author  makes  prelim- 
Inary  report  on  the  reeolM  ot  a  coupreheuBlve  study  of  the  uoadltlons 
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oflec-tins  visuni  iv^litiintioo  of  the  ^ppnnitloQ  of  poIni«  and  the  length  of 
lines.  Hc^Idefl  ihU  immcdute  ohject  the  Huthor  cx|ilHln»  the  aim  ol  hU 
cx|xTun'.'i)ts  to  be  the  teiHiiiinatiou  of  how  lar  oye  iDOTnments,  or  rather 
Tariulioii<^  in  the  Intensity  of  the  (loiiBfltion!)  itc-oinpanyinK  them,  are 
rcf|H>iisll>[c  fur  vIsunI  JudKment^,  all  this  fonutng  part' of  a  plan  (or 
dentnuKtnttiTif;  that  the  fomparisoD  of  eeaaatlou^,  etc,  (generally  OOD- 
oeivi'd  to  be  im  at.'t  of  coD9clou»ue88  its  oppof>e<l  to  a  oontent  of  con- 
«ciou)>ne(aR,)  i»  in  reality  ttHelf  a  content  and  not  ho  nt-l.  The  20,000 
obftervittiuns  aJreudy  iii»de  by  MtlnstcrbcrK  are  distributed  in  gmups  of 
from  400  to  800  anionj^  .'ITt  TArintions  of  condUiou.  I'hc  unpnmtu^  used 
was  simple  BUd  conveiiient:  the  method  was  a  niodidcHiion  of  that  of 
atrerage  error;  the  *)  wtandnrd  difitJince!'  H?ed  rnn|i!:ed  from  1  to  JO  cm., 
by  differences  of  1  cm. ;  the  experimenter  worked  on  liim<telf.  The 
Yarlntlnnft  inclnri<Hi  the  npe  of  empty  Rpaceti  and  horizontal  and  vertical 
Uneg,  -K'en  uiunoculiirjy  and  binoculitrly,  \\  itli  hdU  wltliout  motion  of  the 
eyes,  and  In  the  indirect  tield.  with  reproduction  at  dilTereut  time  Inler- 
vnlf)  Mfler  seeing  the  ntandard,  etc.,  etc.  A  hare  At»tcnif-nt  of  the  final 
flgurcf  in  these  :W  cases  wonld  unduly  leugthcu  tliU  notice ;  pome  of  the 
more  general  coucIusloDS  are  as  follows.  The  experiments  show  decid- 
edly that  changes  of  motion,  position  or  use  of  the  eyes  produce  marked 
changes  in  the  estimate  of  di«tanc«(i,  to  be  explained  only  by  the  partlcl- 
pntlon  of  seosntioos  of  motion  or  their  oieniory  iiuage.H;  theite  cannot  be 
given  a  secondary  place  in  any  theory  of  vision.  Empty  distances  on 
the  right  were  under-i'stimated.  on  the  left  over-c*limBttd,  a  fact  which 
Che  author  connect?  with  common  practices  In  reading  and  writlug.  The 
eyes  when  used  separately  each  over-estimated  cxteuHlons  on  its  own 
side.  Extensions  reprodnced  after  an  Interval  were  generaUy  over-«sti- 
nutcdf  especially  the  smaller  ones;  the  reproduction  wa»  tiiuch  more 
ftccunite  If  the  reprodoced  lengths  occupied  exactly  tho  name  pooition 
M  the  original.  Lines  did  not  9>ec'ia  grcntcr  than  equiil  empty  spaces,  & 
seeming  contmdiction  of  the  commoulv  rccognizwl  illusion  which  Htio- 
aterberg,  however,  explains.  Broken  lines  ncemed  as  asoa]  too  long. 
Linci,  unlike  empty  spaces,  were  reproduced  «nialler  In  Iwth  lialves  of 
the  field,  iK'cwuJ^e,  as  it  seems,  the  eye  does  not  traverse  the  whole  of 
the  standard  line,  judging  partly  by  Indirect  vinion,  and  does  traverse 
the  whole  of  the  Uiic  reproduced,  thus  giving  the  latter  more  sensadon 
Of  nmscular  etTort.  HUnsterberg  flnds  the  commonly  accepteti  over-esti- 
matiou  of  vertical  dlittauc?»i  only  ou  throe  condlttoos,  namely,  when  the 
dislanceA  are  empty,  tho  vorticftl  Is  above  the  horlzc)ntaI  with  which  it  Is 
compared,  and  the  cyca  are  Irec  to  move.  Distances  above  llie  horizon- 
tal seem  longer  than  equal  distances  below.  If  both  are  of  considerable 
length.  Turning  from  tlic  constant  to  the  variable  ernir,  the  true  meas- 
ure of  the  difTen-ntial  threshold,  tho  experiments  show  it  much  greater 
when  the  eyenare  fixed,  the  difference  neing  due  to  the  fact  that  in  the 
first  case  the  judgment  is  baM-d  on  motions  at-tually  executed  and  In  the 
second  on  the  remembrance  of  such  motlonn.  'iTie  variable  error  Is 
Increased  or  dimlni-<lietl  by  one  and  another  of  the  conditions  examined  ; 
but,  other  things  being  equal,  Weber's  Ijlw  holds  with  a  reasonnblft 
exactness  for  the  di^ttauccs  expcrimeatcd  upon.  What  it  really  appUai 
t0|  however,  U  not  the  estimation  of  visual  extenslty,  but  to  the  changes 
of  intensity  In  the  motor  scnsaUona  of  the  eye. 

Baumsinn  dta  Ohre*.     MflNSTKnnKRG.     Ibid. 

The  author's  theory  of  the  auditory  perception  of  space,  arrived  at  lo 
the  original  after  au  examiDatioD  of  previous  experiments  on  sound- 
localization,  and  OD  the  functions  of  the  seinicirculHr  C}<n:iU.  Is  briefly 
this.  Sounds  differ  according  to  the  direction  from  which  they  come, 
independently  of  cliatigcs  in  qualitv,  inteunity,  etc..  in  the  difsturhance 
which    they  produce  in  the  semicircular  canals.      With   these  dUIto- 
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eot  di'turbaope?  arc  rcBcxIy  c*onaccte(l  Uie  iiiovcment*  aecetiary  to 
bring  Eht*  {Ktlnt,  from  which  uic!  pound  i:ome«,  iDto  the  luedl&n  plane  of 
tbo  lieaf]  where  ht^riaK  '^  niost  distiact  and  the  crum  of  the  souod  may 
bebe«t  Inve.tti^iitpd  hj  other  i)0nMii.  By  a  sj'nthedls  of  the  motor  fteuiw- 
ttnos  Ihu^  produced,  or  their  iu«inory  (niH|;os  (aot  noOesMtrilr  con- 
itcion!*),  with  the  auditory  AcnsntlouK,  nitnilar  to  the  itynthe«ta  afflratAd 
by  ihe  K<^Detk-  theorv  In  tlif  cn%e  of  sight  and  touch,  an  auditory 
Rltacv  .trUp-i.  MfiriorcrWrg'A  own  experlmentR  only  remotely  tou<-h  the 
(jaestiou  of  th'-  urffitri  by  which  thv-ie  vnrlntions  of  puuod  nrf  nicdlnted, 
and  in  nur  opinion  he  woulil  have  ^roarly  Improved  hlx  piiper,  »»  he  oer> 
taUtiT  wouJd  havi;  shorlermd  it,  bv  K'^'inK  ^  very  subordinitte  plncc  to  this 
whofe  phaae  of  the  qucBtion.  This  imm*Hibite  point  of  hiA  experimcnta 
wn»  lo  det^^rmine  the  least  observable  eliau^>  iu  the  direction  of  a  k'v<?Q 
■ound.  Mr>.4t  of  the  experimentt  were  mode  at  different  poInt!«  on  the 
clrcumfereuce  of  three  circles  about  the  head,  one  lying  in  the  hori/ou- 
Ul  plane  paMing  through  the  line  t'onn^A^iiif;  tli<>  ear-crninm,  ont'  in  the 
vemcal  plane  passing  through  the  f<nine  line,  and  unv  Iti  the  ni<^lliui 
phkiK*  of  the  head ;  the  radios  of  thew  circles  wait  I  nittter.  Th<>  tttinuilua 
was  the  cUcklng  of  the  bead  of  a  stem-windlnK  wateh,  aud  was  givea 
Uirtw  times  at  aohosco  point  (10  eqiii-disNmt  potiitH  wenui>->ttHl  in  each 
elnnimference).  then  after  a  second'^  interval  three  timeit  again  at  a 
lljglltly  ditfiTcnt  point  till  the  lust  observable  change  wan  d<;t^rmined. 
Tbe  general  results  were  as  follows.  la  the  horlr^ntal  circle  th«  point 
0(  greatest  exactness  wag  immediately  in  front  where  a  change  of  lew 
than  1^  was  recognized;  the  «enidbfHty  dfcHncd  cuullnuuu.oly  to  tho 
point  of  least  exactness  imniediaU'ly  behind  the  head  where  the  le;iDt 
change  wa.i  Dearly  (><*.  On  the  frontal -vertical  circle  the  points  of  great- 
est exactneM  were  directly  opposite  each  ear,  and  directly  aliovi^  and 
beJow  the  centre  point*;  of  che  head.  On  the  tnediati  cln.-le  the  point  of 
b-f  raatwt  exHctue»»  wat  4ri'  below  the  liorlzon  (aud  horizontal  clmnzeit  iii^o 
Emra  here  rw^ognizod  with  great  exactness),  thus  coinciding  with  the 
poiut  of  vUiuu  when  the  eyu»  are,  as  cooitnoaly,  aoinewbat  depressed. 
Other  points  of  maximal  exaotne&s  were  directly  over  the  bead  nod 
directly  behind  It.  When  one  ear  was  stopped  aud  tests  again  made  la 
the  horl/oDtal  circle  the  fixaetDftss  was  decreased  not  only  on  that  nide, 
hat  alM  on  that  of  the  oi>eu  cur,  showing  that  uorumlly  both  ears  co-op* 
•rato  In  localization.  Uhen  the  outer  ear  wiu  covered  Inside  and  out 
ivlth  wax,  the  sensibility  to  changoe  In  front  was  deureai^ed,  but  for 
Changes  in  tho  rear  was  uulunuenced.  The  connection  of  the  resolta 
with  the  theory  Is  slmpleat  iu  thi-  case  of  the  horizontal  circle,  though 
the  author  traces  It  In  all.  There  the  seiislhillty  to  chauge  falls  off  as 
the  muscular  teoalou  required  to  bring  the  place  of  gound  into  the 
innJiuD  plane  becomes  greater;  no  change  of  place  U  perceived  unless 
I  Xufflcleot  to  produce  a  perceptible  change  in  muscular  ceasion.  If  the 
[-dlacrlmiuatioQ  deitenda  ou  the  sensations  of  rauftcular  contraeclou,  it 
should  follow  VVober'a  I>av;  and,  thouzh  do  exact  quantity  can  be 
iftaslgoed  to  the  inureaslng  t«n-»ioa,  there  u  a  striking  oorrespoudenc-e. 

^IU#r  OontraUanchttHunfftii  in  P^i/e  vom  Si%sMluny;  Eiif  Bortiiu/ige 
WtAtttitaa.  Dr.  P.  Scnt^MAVM.  Hachrlcbten  t.  der  Ic.  Qds.  d. 
WUl.  ODuder  Georg'Augusts  UniversltUt  zu  Oottlngea.  Doc.  3^ 
Um.     No.  JO.   pp.  6. 

In  the  course  of  a  research  opou  memory  after  the  general  mithod  of 
Sbblnghaujt  (now  going  on  at  Odtting'.TnJ,  Dr.  Schumann  noticed  eertata 
UloBloos  of  contraHt.  which  ha  h&it  Incereulngly  described  and  brought 
[inuy  relation  with  Dlmllar  effects  in  other  Ileitis  ot  seasacion.  N'onseasa 
[arllables  are  cut  out,  fn<tened  to  a  strip  of  paper,  and  rotUedoo  a  drum; 
Iviej  are  viewed  tlirough  a  silt  lo  a  screen  ulfuwing  juft  one  syllable  to 
l9t»  soui  at  a  time.  A  normal  rate  of  rotation  Is  chosen,  so  that  the  syllo- 
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bleB  can  be  conTcniently  read  for  commit tlDf;  to  memory  without  hsste 
or  deUy.  Dr.  BchumanD  obAerred  :  (1)  Thnt  wheti  the  'drum  wax  Rolng 
too  rapldty  aod  he  eet  the  rate  to  reduce  It  to  the  Dotniul  epeed.  this  lat- 
ter then  ppem^  too  glow;  (2)  that  if  the  jubjet-ts  were  mentally  tired 
the  uonual  epeed  i»eemed  unu^unlly  fast,  while  if  they  were  iresb  tt 
seemed  slower  than  nflual.  They  are  both  due  to  the  faVrying  over  of 
mental  liupreBsloDH  to  ebaofted  couditioQs;  when  the  drum  la  eoinf;  b 
little  too  fan  it  taken  a  K^reAter  Rtrain  of  the  attention  to  follow  the 
ByllableB;  ■  lesseninK  of  this  strain  eeeme  by  coDtroBt  to  reduce  the 
epeed  more  ihan  It  really  doe-P.  So  when  tired  wo  interpret  diffirulty  of 
Icceping  the  attention  99  increase  of  speed  of  impressiona.  So  iu  time 
«xperimeot8  in  pafsing  from  one  normal  interval  to  a  longer  the  second 
■eems Qousually  long,  and  vice  versa ;  M~e  seem  to  have  a.  time  (.7  sec- 
onds) in  whieh  iirprewionji  are  conveniently  attended  to.  When  they 
come  more  rapidly  we  have  to  strain  the  attention  to  follow  them ;  M'hen 
more  slowly  we  have  to  wnit  for  them.  A  similar  fact  was  observed  in 
the  motor  Qeid.  If  one  hand  moves  over  a  normal  space  of  30  vm.  and 
tbe  other  liaud  moves  over  a  space  of  IT,  18,  ID,  20,  21,  22,  or  23  cui.,  to 
Judge  which  U  longer,  then  iu  moving  over  a  space  of  23  cm.  the  hand 
will  frequently  move  nipidly  the  flrbt  20  cm.  and  tJien  alowly,  the  space 
moved  over  ge'enilng  unusunlly  long.  Hero  a  certain  motor  Innervation  U 
ready  and  If  exceeded  uiuliea  the  space  »ccm  tiuu»ually  long.  Mont 
extended  observations  are  In  progress. 

Zur  Lehrt  von  drr  Wiilmsth^tipkeit.    J.OrscDAKSKY.     Archiv  flir  Aaat. 
u.     Phy!«.   lAHQ.     Phys.     Abth.,  3-1,  p.  173. 

What  is  the  nature  of  the  difTerence  between  the  two  distinct  kinds 
of  oxen-tso  of  the  will, — the  act  of  iiBpulne  and  the  act  of  inhibition? 
I«  the  one  a  petting  frer  of  energy,  ttie  other  a  storing  of  It  up 
(Wundt)?  Du  they  take  place  In  dillerent  parts  of  the  nervous  system 
(Sietwhenow)?  Is  it  a  case  of  simple  interference  of  waves  (Cyon)f 
£>o  these  waves  proceed  in  dlfl'erent  directions  ((Joltzj  V  Does  the  strug- 
gle between  ilie  two  take  place  in  the  nerveKJenter,  the  nerve  or  the 
moRde;  or  is  the  suppression  of  the  actionof  one  set  of  muscles  brought 
about  by  the  nction  of  the  antagonistic  net  (Munb)?  This  latter  \'^w 
seems  platnly  untenable  on  account  of  the  fact  that  some  mnscle».  u 
Chose  in  the  regino  of  the  N.  facinles,  have  nountagonisis.  The  cxperl- 
mentsof  Orscliansky  were  performed  on  the  U.  masseler  on  a<.-count 
of  its  being  ntiiong  the  autononiom  muscle!*,  strong,  of  constant  attach- 
ment, and  arfmitting  of  easy  registration  of  its  action,  lliey  seem  to 
show  that  the  reactiou-time  of  inliibltion  doen  not  difler,  after  n  brief 
period  of  practice,  from  that  of  the  direct  Impulse.  But  the  reaction- 
tlme  ol  the  impulse  consists  of  four  momeuti*:  (1)  Tbe  passage  to  the 
eeuBory  center,  (2)  thesenxie-perception,  (3)  the  act  of  will,  (4)  the  motor 
Impulse;  and  It  would  be  very  improbable  that  the  reaction-time  of  the 
Inhibition  should  be  wanting  in  any  of  these  stages  and  should  still  be 
of  the  same  duration,  Sloreover,  very  dlflereut  reacllon-tlmes  were 
obtalrieil  by  varying,  separately,  the  tension  and  tlie  amplitude  of  the 
muscular  excumlDn,  and  In  every  ca^c  the  change  in  the  inhibition-time 
follows  closely  upon  tbe  change  in  the  I  in  pulse-time.  (The  author's 
explanation  of  the  seemingly  auomnlous  efiects  produced  by  these  two 
moments  does  not  seem  to  be  very  clear.)  The  efl'ect  of  pathological 
conditions  Isat^^o  the  same  upon  both.  From  thU  It  seems  natural  to 
conclude  that  tbe  nnatonilcal  circuit  is  the  same  for  both  species  of 
exercise  of  the  will.  C.  L.  P. 


UnttTBucAungen     iihtr 
SCHISCHMiSOW. 
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dfc    Smpjindliehkcit   de«    InUrvallsinntt. 
PhilopophlBchp  .Siudlen.     Bd.  V.,  H.  4. 

Bchischm&now  BQbject.<t  the  entire  problem  of  the  sensibility  to  later- 
Tals  of  tone  to  a  thorough  and  iodependent  re-lnvcstlgatlou.    He  pre- 
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faces  hia  accoQDt  of  hU  results  with  nn  iDtercatloK  historical  Introdoo- 
ttou.  forming  An  admtnibln  restim^  of  the  topic.  His  own  experlmenU 
cooFlst  io  scttluK  a  Dioviible  weight  upoa  a  tnolng  fork,  so  that  the 
resultaut  tone  forniA  jtist  a  plven  lnter\'al  with  a  cODf^tant  fork;  and, 
,  anlQ,  In  findhiK  the  point  at  which  the  falsity  of  the  Interval  U  delected 
above  aod  hclow.  lie  then  gronps  and  avern^eft  the  results,  exprp>>Ring 
the  leiulblUcy  aa  the  Just  perceptible  portion  o/  a  vibration  per  srcona 
frocD  the  true  ioter^'nl.  For  Sohit^ohtniiiiow,  who  lit  inuslcnl,  and  a  fellow 
Btndent  K.,  who  U  not,  the  results  for  the  difl'eront  Intervals  thus  ex- 
prv»»cd  are:  Ociam  (2:1),  S  0.220,  K  0.336;  FSJth  (3:2),  S  0^2,  K 
O.S74;  f^anh  (4:3),  S  0.410,  K  0.403;  TMni  (B:4),  8  0.485,  K  0.869; 
Major  fixth  (5:3),  S  0.n02,  K  O.&OG;  Secoiul  (6:8),  S  (i.54S,  K  0.71A; 
JfinorlAird  (6:6),  8  0.007,  K  0.640;  Jtitior  tixth{S:5),  S  0.673,  K  0.740; 
JHnoTBewnth  (0:5),  S  0.078,  K  0.7R3;  Vnjor  »ncnth  (15  :8),  8  0.8CI.  K 
0.002.  While  prsL-tlce  aud  Individual  diU'LTCuces  plav  nome  part,  the 
order  as  presented  by  SfhlRchni^luow,  efpoflally  lor  the  four  ucst  and 
the  three  wonit  approdntr-d  Uitervul!^,  nuiy  hu  taken  as  DOrmal,  and 
arrees  very  well  with  the  order  decvrmiucd  by  llclniholtz,  on  the  basis 
01  the  relative  consonance  of  overtones,  Uiongh  SchifichmAnow  docs  not 
regard  this  m  the  sole  f»ctor  la  the  PeDsltiility. 

DU  SttltnlhiiligkvU  in  Mrcm  VerhiiHuiu  «a  Blrttvmlauf  und  Atfivirmg, 
Prof.  Dr.  Krnst  Leuhasn-  rhilosophlsche  Smdlt'n.  Tid.  V,  H.  4. 
This  "  lay  *'  contribution  Is  ^nggesllve  rather  than  positive,  its  object 
belOK  to  call  attention  to  the  desirabiltty  of  uotluy;  puliic  and  njsuirution 
rmtsa  In  connection  with  psychometric  determinations.  The  fulling  of 
worda  to  sp«ak,  as  well  as  poivcr  to  Mpciik  them,  wlivn  out  of  breath,  or 
phrsicAlly  weary,  the  slowing  of  pnUe  and  rfispiratlon  In  drowsiness 
tod  sleep,  UluKtrate  the  general  relation  In  queKtlon.  As  suggeuting 
the  kind  of  relation  ex|>erliiient  may  e^tahlUh,  Prof-  Leumann  found  In 
one  aabject  a  pulae  of  77  when  .^cHnning  ac  Che  mte  of  113  feet  per 
mlonte,  nnrt  83  when  scanning  1-10  per  uiluute.  Of  two  gyuicni'iuia 
nudetu",  one  Mith  a  pnlse  of  85  read  107  feet  per  minute  normally, 
another  with  a  pulse  of  08  read  120  feet  per  minute.  In  a  rather  more 
aoourate  test  the  pnlie  rate  was  found  to  Increase  as  the  rate  of  reading 
LoerCMed.  If  pufse  and  respiration  rate  M-crc  noted,  we  might  explain 
ratall  variations  now  regarded  as  accidental.  Again  Prof,  Leuiuann 
hrings  the  puUe  mte  into  reluliou  with  aiiBoclatiou  times,  with  the  ludlt- 
f«renre  point  In  the  time  sense,  and  the  respiration  time  Into  relalloD 
with  the  waves  of  attention,  (.  <!.,  the  periodK  in  the  apiwarance  and 
diaapiH^aranceof  a  very  faint  aennation,  hut  the  relation  in  only  a  distant 
■nalogy.  It  would  be  Interesting  to  know  whether  the  waves  of  atten- 
tion arc  larger  In  alow  breathers  than  In  rapid  breathers,  and  so  on. 

BtchtrrMtrs  ntr  le»  mouvfmenlt  votnntaire»  dans  l^anftthftie  hjfMMqw.  At 
BiXKT.  Ilev.  phll.,  Nov.,  1SS9. 
Blnet  continues  his  Interesting  studies  In  hysterical  hcmlJtDwsthesla, 
(his  tltue  reporting  experlmeuts  on  voluularv  motion.  By  the  use  of  the 
dynunoineter  and  the  dynuiuograph  he  has  compared  the  voluntary 
awTements  ou  the  sound  and  dlscADcd  aide«  in  respect  to  iutenxity  snd 
duration,  and  by  reactlon-tlmesu  to  rapidity.  'Ilie  following  arc  tliegen- 
cnl  results  found  In  the  case  of  the  subjei-ts  ou  which  he  Moiked,  for 
which,  of  course,  he  does  not  claim  univeraallty.  Two  types  of  activity 
can  be  traced,  one  generally  found  on  the  sound  side,  the  other  generally 
on  the  anasftthedc.  The  curves  representing  the  first  type  differ  from 
those  representing  tlie  second  la  their  greater  height  and  tbelr  more 
rapid  rlKP  and  de»cent.  In  tliat  type  afno  the  reaction-time  Is  shorter. 
Fatigue,  however,  appears  more  aulckly.  betraying  Ic^iclf  by  Irregular 
respiration  and  tremor*  In  the  acung  member,    'llils  l&st  la  In  marked 
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coDtnutt  to  Che  other  type  of  atiion ;  th^  an:i^Kth<^sle  type  I'nn  flomeiimes 
be  maintained  for  loog  {icrlodp  in  fHlitjuitiK  po^ltionA,  (If  tho  musclva  ire 
not  put  tf>  a  niaxlniiiin  exirtlon),  without  fatigue.  Points  of  resemblHoc* 
In  the  louK  i'otitiuuiiiK'v  i.>r  iiioiltTuU'  voutractiuD  uro  shown  betwron  this 
second  type  and  suifgested  cJitalep«y  and  loutmcturei*.  Thfsc  type*  , 
were  not  found  in  .ill  subjects,  DOr  must  tliey  be  too  closely  conuocud 
with  «)«uBibllity  and  itnicKtherift.  From  the  detnlled  obscrvattouB  of  the 
urtlcle  we  cull  the  (oUowiuK-  In  hysterical  liemiaiuusthpsla  the  aoand 
side  U  generally  Ineroiincd  In  power.  In  hysterical  liemlpleKla  0%'eQ  more 
80.  The  dyiiamonictrU-  prcusure  U  xroter  in  each  hand  wheu  actlne  by 
Itself  than  In  ooiijuiK-tinn  with  tbR  other,  (a  fact  which  BInet  oxplaiiis 
by  the  difllculty  ^^hk'll  hysi(^ric&  experience  In  dividing  thL-lr  uttontion) ; 
the  bilateral  rtynnmojjmphu' curves  are  longer  and  tlatu-r  ihitii  the  utiilat- 
eral ;  and  the  reaclion-lluieis  are  much  longer  for  bnth  hand^.  (.•spL-clallj 
on  the  An:i'athei*ic  side,  when  reaction  U  made  with  both  hnnds  than 
when  each  reacts  by  itself. 

Bttxttt  exp^rimmU  iu  cry»r»/-rt*imi.  Proc.  of  Soc.  for  Paych.  Beaearcb 
(Eng.).  June,  18811. 
The  first  half  of  LhU  )»apcr  U  devoted  to  an  Interesting  hintorical  ac- 
count, from  which  U  appears  that  ^^  crystal-vlalou,"  under  various  names 
and  Hjaking  use  of  varioufi  refiwUng  juirfaces,  (bowls  of  water,  gems, 
mirrors.  poDfi<  of  Ink  in  the  p:ilui  uf  the  luiud,  sword  blades,  and  even  fln- 
eer-ualls),  some  times  to  ooinnuinteate  with  ihe  gods,  some  times  with 
de\ila,  openly  or  under  ban,  bait  been  practiced  for  3000 years  in  Europe, 
Asia,  Africa,  and  the  endn  of  the  earth.  The  urystal-gnzer  Inokinjc  into 
Eome  one  of  these  polished  surfaces  sees  more  or  less  elaborate  visiotts. 
ITie  lady  who  contributes  the  artirle  lias  herself  this  uncommon  faculty, 
and  ^peahe  f  n>m  pergonal  experience  of  upwards  of  70  cases.  If  she  liag 
a  grain  too  llUle  Hkeuticlsm  us  en  telepathy,  she  nevertheless  upprosches 
the  subject  in  an  eminently  matter-of-fact  and  open-minded  faflhion.  Her 
experiencos  fall  into  S  groups :  *'  1 .  After-imugcs  or  rccrudCHCcut  uicmo- 
ric«i,  often  rising  thus  and  thus  only  from  tho  sub-conscious  strata  to 
which  they  had  sunk.  2.  Objci-tivatlonti  uf  Ideas  or  Images  (tt)  i;oi>- 
sclously  or  (t)  nnconsclously  in  the  mind  of  the  percipient.  3.  Visions, 
possibly  telepathic  or  clair%-'oyiint,  implying  acquirement  of  knowledge 
bv  super-nonnal  means."  Uiuli-r  the  tirat  come  casual  irapressious  «>.  g. 
of  objects  seen  on  a  walk,  complcU^ly  forgotten,  later  Mon  la  the  crystal, 
and  with  difllculty  traced  to  r|i«  original  i.-lrcum stances.  Under  the  sec- 
ond are  classed  (a)  the  images  called  up  by  the  gazer,  (*>.  y.  groups  of 
figures  that,  once  voluDtarily  prctji'cted  inU)  the  cryfital^  go  on  to  actlooa 
quite  unexpected  by  the  gazer),  or  things  that  llu  **  on  tlic  mind,"  tl.ougb 
not  actually  In  consclouanesa ;  (b)  odds  and  ends  of  Images  from  the  ud- 
com^clous,  to  which  the  author  refers  as  in  general  "so  grotesque  and 
commonplace  "  as  "  not  to  admlnUter  greatly  to  one's  self-esteem."  Of 
llio  third  class  not  very  many  arc  reported,  and  none  of  these  have  refer- 
ence to  important  events,  uutfss  K  be  one,  which  may  be  Uken  as  a  sam- 
6le  of  all,  where  the  crystal  rcvenled  a  man  with  a  mutH(Hl  face  looking 
ito  a  small  window  from  the  outside,  an  Image  which  was  realized  a  few 
days  later  in  the  case  of  a  flremau  whoa  the  honse  was  on  fire  and  a 
muflled-face  Rreman  looked  Into  such  a  window.  Home  of  these  vl^oaa 
were  so  fully  objective  that  their  parts  eould  be  enlarged  with  a  magni- 
fying glass.  The  author  confesses  to  more  than  ordinary  powers  of 
visualization  without  her  crystal. 

Vermtche  efn^r  lUn  EwJtuMi  dfn  fkhlafe*  avf  dea  Stoffwechtel.     II.  Laehb. 
Allg.  Zeitfich.  f.  Psychiatrie.     1889.  '  p.  28ft-3l7. 
While  the  amount  of  nltrogi'n  given  off  does  not  change,  it  Is  known 
that  in  sleep  less  carbonic  aotd  Is  given  off  and  less  oxygen  is  taken  up 
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t>r  l*ie  »y«tein,  or  Icm  fat  but  the  iwme  ftmount  ot  albuiuon  Is  decom- 
|KW«1.  Laebr  divided  the  dny  into  Uiree  equal  periods  of  elpfht  hourR, 
KAtUlAliefflnntDg  of  each  of  which  he  urinated,  was  weighed  aad  took 
:food  of  «xuctly  equal  klud  aud  Aiuouut.  By  these  more  eonittant  rnndl- 
iiocu  than  have  been  hitherto  observed,  he  Ftlept  from  11  to  7.  From 
these  erperlmcnts  which  have  i>eeu  repeated  at  loterval*  for  more  than 
«l^l  years,  Uie  folluniiig  r&.«u1tK  M'cre  reached  :  Sleep  In  stteodvd  by  a 
dccreasK  (not  au  lucrcasc  as  (^uiocke  had  said)  Id  the  umounc  of  urine 
•eoreted.  Its  acid  reaction  is  givatly  reduced,  lt«  chloride  is  tuucli 
dBcrouMl,  and  urea  aud  eolpburlc  acid  are  slightly  leA«*.  A  recumbent 
position  cauMa  slight  Increase  of  urine  and  of  the  above  nubstaotea, 
as  well  as  of  phosphoric  acid.  The  latter,  as  well  sa  lime  and  magoeala 
CODStiUieota  of  urine  are  unaffected. 


v.— ABNORMAL. 

Btttrag  *vr  L^rg  eon  d«r  I^fectiotU^  der  iV«HmMii,  von  Dr.  B.  HEnzoo. 
Arch.  P»ychlatrie,  1889.,  p.  271. 

la  psychic  infection,  Inductioo,  or  eontagiou,  which  Werner  has  lately 
dcni«l,  while  Woilenbere  ast-rlbes  to  it  a  greater  n'lle  than  was  ever 
luapected  t>cfore,  U  preoispositioD  all,  or  is  there  a  very  ispecillcoll^t, 
aad  U  the  latter,  does  It  work  upon  the  secondary  subject  while  he  Is 
Wily  pasfive  or  has  his  imitative  iUHtinct  causal  action?  From  two 
liitmitlDg  cases  the  writer  concludeit  that  imlbttion  U  a  part  of  the 
dlnpositioo,  or  a  symptom  of  already  eslsiing  disease,  llio  second 
kuUvldual  is  as  passive  In  his  Imitation  as  in  hypnotic  suggestion. 

IMftr  das  Symptom  der  VerbigeraHon,  voo  Dt.  C.  Niesskr.  Allg.  Zdt- 
sch.  f.  Psychlatrie,  I88»,  pp,  lflR-232. 
Although  Arm  doserlbed  In  connection  with  Katatonia  by  Kahlbaam 
la  1874,  this  symptom  lian  l>een  little  studied.  It  Is  a  "  (tpeech-t-ramp  " 
which  txuij  occur  with  vnry  i]iVE'r«e,  but  not  ivitli  ail  dvHthyniia.  It  'm  a 
symptom  of  uk  gn>ut  dignity  and  ImlependeiiL-c  as  idea-flight,  or  auditory 
nallnckiationit.  Hr  chanicrerUilcH  may  occur  In  the  writing  n(  the  ln> 
aane  aa  well  an  in  their  i^pcech.  It  Is  very  diverge  in  Its  niaDlfcsLatlons. 
A  fragment  of  prayer,  a  single  word,  or  interjection  hlAsed  between  the 
fteeih,  whined,  mumbled,  low  or  loud,  fast  or  slow,  perliapa  with  florid 
Mstlculatloo,  are  long  repeat^l;  or  discourse  and  even  writings  with 
frwtaeni  repetitions  mark  Lhe««  cases.  It  is  more  often  associated  with 
Ktea  of  motor  Inhibition.  From  many  heterogeneous  cases  an  unitary 
Mtological  conception  is  sought. 

IK*  ffii//ttcfnaltonsn  im  Mutkrlninn  hti  Oeiat«*krnnktn  Htid  ihrti  klintacK* 
Btdeutung.  Dr.  A.  CrjlMRH.  Freiburg.  188!^),  pp.  130. 
Centripetal  nerves  from  muscles,  whose  specific  encrey  It  Is  to  bring 
motor  sensations  to  the  brain,  play  au  important  rule  In  paranoia. 
Hielr  disorders  may  cxiitc  hallucination*  in  the  lotroinotor  apparatus, 
oaoslng  Imperative  motions,  atlltudei*  and  acta;  In  speech  mechanisms, 
Canslng  loud-thlnklng  and  imperative  speech ;  or  lu  the  eye  muscles, 
caitatng  Ulnalons  coDcorntng  motions,  direction  of  motions,  site  of 
oMecta,  etc.  Tliew  rubrics  are  illustrated  and  confirmed  by  well 
•ewoted  and  treated  clinical  hlstorlei. 

Lt»  At*ia»  fTotoc^eurt  de  I'hfgUrie.    G.  OciNON.    Paris,  1889,  pp.  SOU. 

Tllla  work  li  (nil  of  most  carefully  selected  and  Interesting  oaqulstlo 

•MMrlal.    The  causes  are:    I.  Moral,  as  education,  imitation,  hypnotic 

■«lperlniaiU;  3.  Shocks,  like  wounds,  cirthnnakeA,  lightning;  3.  Infeo- 

tkiD*,  aa  typhnt  poeamoota,  malaria,  scarlatiua,  rheumatism ;  4.  Weak- 
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neas,  from  loss  of  blood,  anxtety,  mMturbation,  intoxioiUion,  etc. ;  5. 
DUf-asea  of  the  nervous  ayatcm.  Ite  only  true  cause  of  hyaterU  Is 
betvdity,  and  the  aboTe  are  only  provokiii£  ajeeDte.  All  the  neuroset 
due  to  [heae  causes  sre  hysteria  oiily,  wbicb la  not  complicated  In  such 
ciwea  witli  nenrnathenln,  as  is  often  held  In  Oennany.  The  dlsesM  may 
follow  the  cxcltinf;  cauae  at  once  or  after  yean>.  Ita  genesis  may  M 
cither  auto-iisU(;?f«ition  or  mal-nutrltloo.  CharcofB  mechanical  jar  and 
Westphal'a  toxu:  encephalopatbla.  aaturolna  are  not  admitted. 

L«M  Xivroges  «•(  le  Pesainijm^,  par  le  Dr.  A.  Drscramps.     PailB,  1888. 
pp.  37. 

"Ij»  Nt'vrose"  la  now  aIniOAt  a  religion,  of  which  Schopenhauer 
Is  the  father,  <'harcot  the  high  prleat,  and  a  well  known  Freui-h  female 
tragciliiiri  [S.  B.I  the  living  i'lcnl.  Neurotics  are  thoae  suffering  from 
moral  malaUe.  For  tiome  ever}'  aenaallon,  even  those  called  pleaeant,  U 
B  rnuHc  of  pnin,  and  every  movi-meot  fatigues.  Their  state  U  a  s&d  jnif>- 
plirium  ti^unrwm,  the  fliic'tuallug  humorft  of  which  (III  the  neuropathic 
Rutot)logniphle.>i  with  their  morose,  Irritable,  bizarre  uud  sometimes,  nlas, 
cont«giou»  stAtea,  feellngx  and  xensatlons  even  in  gay  Parla.  Neuro&Ia 
deinocratizeH,  but  far  mare  trucly  does  democracy  ucurotlcbtc.  Liberty 
and  einiftUty  modify  profoundly  condillonfi  ard  habits.  Dealres  and 
amhirlcins  are  euormouoly  expandeil,  and  the  typeof  Obcrmanu,Werthcr, 
Manfred  acd  Hene,  ha«'heon  followed  by  the  type  of  .Sehopcnhaaer, 
I'ourgenlew,  Tol«tol,  Darwin,  Mill,  Spencer,  and  that  by  a  still  more 
serious  type  that  kills,  and  now  calls  loudly  for  the  doctor.  Men  are 
declassed,  pleasores  too  easy— in  a  word,  !ient>lbllltie«  are  too  distracted 
and  will  too  enfeebled,  and  ne^tsindum  and  nihilism  are  but  the  grand 
neuroses  of  onr  period.  Children  are  too  tenderly  reared.  The  father, 
iDSCead  of  being  an  obipct  of  silent  respect,  'vn  the  pl.tymftte,  if  not  a 
Riave  of  Mf  child,  lieliglon,  politictt.  soirlety,  marriage,  everytlilng  ii 
ai)  opeu  questiiin.  Kverytbhig  ia  eriilclzeii  and,  worst  of  all,  analyned- 
General  ideaa  are  cheapened  by  cheap  phlloaophlcal  teachem  who' tend 
If  they  do  not  try  to  make  their  puplU  Amlels  and  KnshkirstefTa,  and 
who  deserve  the  woe  Goethe  prononoced  upon  "every  aort  of  culture 
which  destroys  the  most  effective  meana  of  all  true  culture.^'  Thla 
wretched  neurosis  of  irresolution  mahea  aboulia  the  dominant  note 
of  this  caatrated  f^ge,  best  described,  uot  in  text-books  on  vesania 
but  In  the  'easterly  pages  of  J*.  Bonrget.  hlmaelf  eeverely  atllicted 
with  the  distemper.  It  is  eeen  In  the  pot-try  ot  BaudeUire,  that  dandy 
of  spleen,  paradox  and  subtlety,  who  passed  hif«  life  in  the  hunt  for 
new  fteDsntions;  in  Ti^comCe  de  Liale,  who«e  vaunted  desolation 
would  be  a  trifle  magnificent,  were  he  not  a  pure  dilettante:  in  Ver- 
lalnc  and  Mallanne,  the  Hiamese-twlut^  of  decadence ;  in  Maurice  Rol- 
llnot,  Albert  WnlfT  and  E.  niiraucourt;  In  Goueourt,  whose  heroes 
are  all  without  will  aud  force,  and  martvrlzed  by  their  Impresalonablllty ; 
in  Klaubcrt,  who  cries  out  t  hut  he  wouIJ'^ie  were  mutter.  V  ague  thoughts, 
aimless  longings,  despnlra  without  cuuRe,  reverlci*  that  become  pnsaTons, 
educations  that  stultify,  instead  of  develop  ins thicts  und  heredity :  the«e 
are  the  marks  In  moderti  music,  painting  and  life.  A  great  crlaU  Is 
upon  thi!<  age,  aud  is  to  be  met  somewhat  hs  Caru  has  suggested  as  fol- 
lows:  Thelllusion  of  liberty  must  be  eradicated  at  every  point:  an  ab- 
solute must  be  iii<tUted  upon  la  state,  church,  society,  (tcieuce,  which  no 
8U]>crsuhtlp  analytic  mind  must  be  allowe-d  to  touch. ''Ilie  Ideals  and  faith 
In  something  transceudcut,  abiding  and  too  uiysterlons  for  definition, 
mufit  be  cultivated,  and  n  new  education  must  arise,  which  will  not  teach 
more  method  than  matter,  uud  which  will  not  culminate  by  teaching  a 
philosophy  which  makes  young  men  anxious  about  either  tiie  moral  or 
the  logical  character  of  the  universe,  or  the  reality  of  their  own  ego  or 
of  the  external  world. 
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VI.— MISCELLANEOUS. 

XHe  fm^cJuilogiseM  Fortchunff  Hnd  ihm  Ati/fale  in  der  Ofgermart-  Atatlrm- 
tache  AnlTittartd€  von  Dr-  H.  SPITTA.  A.  o.  Prof,  der  rhlloe.  TB- 
bliiKen,  18S9.  pp.  3S. 

The  lofty  object  of  such  Inaupirals  la,  we  nre  told,  to  state  ninttcrsof 
dccpcsl  iDterest,  and  what  Ecrious  noil  long  work  has  diBclo^d  hh  tho 
most  worthy  good  of  life.  The  speclRlUt  must  turn  to  phltotiOphic 
thOQSht,  the  loaotalD  of  perpetaal  youth  tor  all  scleuces,  where  all 
ttie«e  Intter  have  their  root  Id  the  natural  psychic  life  of  man,  ag  all 
lit  must  occasloually  look  back  to  Us  fouDdatlous  Id  oature.  Kverj 
science  now  shows  a  pi^y^^'ho logical  side,  and  formitlntc?  Us  uwii  basal 
problems  In  psychological  terms.  This  progress  U  lu  part  conditioned 
Opon  their  penetrating  further  into  the  *' why  of  why."  Metiiphysicft 
bas  least  Interest  la  psychology  and  has  declared  war  upon  her  lato 
declaration  of  IndepCDdenee,  but  metaphysics  Is  a  product  of  Individual 
tboaght  about  experteoi'e,  and  ii  <>omewhat  aborted,  branch-product  of 
ptyuhology.  Cause,  purpoM-,  worth,  good,  aud  all  the  ruot-tdeas  of 
et£k«,  now  that  It  Is  going  Into  the  large  sociological  field,  need  more  or 
lesi  r«dlval  psyehologk-nl  rccoutilructlous.  Muu  iiud  bis  faculties  aro 
not  only  the  measure  of  all  things,  buc  are  becoming  the  burning  queiitlong 
of  science.  "  Kuow  lhy>»elf  "  U  n  psychoiugical  nud  uoL  merely  au  ethical 
mandate.  Thenaiure'of  the  ego  and  of  rellgiou.chevcry  ideas  of  revol- 
ntloD,  f:iith,  belief,  have  bccu  fur  too  sIiaDowly  conceived  lo  bear  the 
Krain  they  now  must  bear.  "^  Iitfhtpt^choU,ffie''  has  arisen  aa  a  "colony** 
or  '*  enclate  "  beside  jurisprudence,  aud  forensic  or  criminal  psychology 
trtea  to  improve  oar  ideas  of  such  psychic  states  and  processes  as  are 
dealguated  by  such  terms  aa  "  Jittcmpl,"  ''Intent,''  "free  act."'  "guilt,'* 
"atooemeat,  *  "punUhmont,"  "  resptinf  ihllity,"  aud  also  postulates  a 
better  explauatiou  ol  antilngtetn  and  |).irHduxc]i  uf  wllUng,  and  even  of 
Tolltion  It-ielf,  and  detcrininwm,  and  iiiilet^-rminisni.  The  problems  of 
morbid  psychology,  the  statics  ami  mechanics  of  the  folksoul  ure  ulvo 
growing  moTv.  urgent. 

All  this  shows  that  paychology  Is  eo  closely  coonected  with  other 
dcpartmentu  that  all  attempu  to  atotect  it  out  of  these  connections  and 
plac«  it  OD  an  tadepeudent  bails,  and  give  it  n  single  exact  experlraental- 
phriilolt^lcal  basis  are  lo  de^oul  it.  Wundt's  hupe  that  every  Oerman 
ODlvrrslly  will  soon  have  a  psychological  laboratory,  and  all  couceptloni 
of  psychology  as  "  the  physics  of  the  nervous  system  "  would  give  us  a 
ptycholugy  with  no  philosophy  Id  It.  This  method  can  never  explain 
C<mf^cleiur,  remorse,  wl(,  moodi  or  any  compli-x  side  or  question  of 
ptyrhic  life.  8ouI  if  adaptation  and  cannot  be  Isolated.  The  matbe- 
Biatic&l  natural-history  p&ycholugy  will  never  bring  all  sciences  Into 
aearer  and  frui:f u1  relations  with  each  other,  as  all  the  work  of  the 
banuu)  peycbe.  llils  can  only  be  done  bv  methods  of  sclf-obscrvatioa. 
Cn*  author  Is  evidently  in  clooe  sympathy  with  I^oize.  Apart  from  a 
Kwlarldental  expressloos  of  Wundt,  we  recognize  nowhere  any  tendency 
whatever  to  'Meolate''  psychology,  tier  to  make  It  *■  Independent  "  of 
Boy  BCtfaods  or  results  tu  any  branch  of  human  knowledge,  even  the  fo- 
troapectlve  philosophy  so  far  as  it  cnn  be  heipful.    Kev.) 

Vtlrr  rhantaMie-Vontellungen^  von  AhTOK  OKLZKLT-NEiruf.    Grate, 

isae,  pp.  123. 

Kotca  and  choice  qaolaiions  from  volumlDous  reading  In  general  llter- 
atare  and  in  morbid  p^ycholcgy.  conveniently  grouiwd  Into  an  external 
onlty  wblcb  allows  the  whole  to  hi;  divHiled  into  chapters  headed  :  Ideal, 
propertiet,coadlllous,developmeut,  physical  rclntlun,  and  anhnal  phan- 
laiy,  the  quotations  well  chosen  and  strung  together  by  general 
remarks  of  a  neutral  tone  that  set  them  off  to  good  advantage,  makea  a 
book  not  Illy  adapted  to  Interest  and  Instruct  the  general  reader. 
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Manual  of  Smpirical  Psucholoffy,  by  G.  A.  LrNussR,  translAted  by 
Chfljles  DeGarnio,  Ph.  IJ.  Bopton,  18SI).  pp.  ar4. 
Although  the  auUior  la  atJll  a  profesitor  at  Pnigae  and  sanctloQed  and 
preluL'ttd  l)il9  trauFflntioii,  and  although  drcainK,  insanity.  tueimerUoi, 
the  will,  ego,  Keniteii,  etc.,  I'tc,  are  all  given  piirHgniphitrtrchaptpr.'),  the 
book  beur*  no  traco  of  aDythiugdone  In  lhl^M  ur  any  uthur  psyt-hologk-al 
field  for  thh  Ian  twenty-flve  year**.  Nothing  can  Ik>  more  helpful  to 
ttacherg  thnn  kui>wl(.*dg«  of  the  facts  and  coui:! unions  rvnuhed  ^Ithla 
thin  moflt  productive  paruKl  roncernlng  memory,  attention,  association, 
habit,  seows,  muscles  and  will,  pnyclnc-  time,  psycliogeneais,  the  inuip- 
tent  neuroneji  so  common  In  the  school  room,  the  mom^atoufl  phenom- 
ena of  iwlolesccnce,  etc.,  but  from  cover  to  cover  there  is  not  a  hint  ot  a 
single  ontt  of  these  things.  That  a  bright  American  teacher  after  studying 
pedagogy  two  year4    ui  Oormaoy    should  calJ  thi<i  little    Herbartian 

e rimer  a  "  great  and  good  book,"  ahowH  how  far  GormHn  pedagogues  are 
fhiud  the  best  in  their  own  land  and  line,  and  how  grievously  Ameri- 
can teachers  who  go  abroad  to  atudv  educjitinnal  philonoiihy  nei>d  com- 
EftcDt  direction  where  to  go  and  what  and  how  to  t<tudy.  That  iler- 
nrtiaoisra,  the  fnndanieutJil  conception  of  which  U  that  all  psychics 
acti\ity  uonsUts  In  working  over  Ideas  f Bearbeilitng  drr  Btgrifft.)  should 
from  its  very  completenp-^s  become  so  stagnant  and  barren  is  one  of  the 
ironies  of  fa'te.  \  et  denpite  its  scientific  cheapness  and  obsoleteness, 
thin  Ifrtiik  will  mark  a  dirtinct  advance  for  teooherti  whose  only  phi!o!M>- 
phy  of  education  is  the  current  \iigariea  of  Uegel,  now  so  prevalent 
among  tliem  ill  this  country,  an  advance,  to  be  surf,  made  in  Germany 
titty  yeari*  :igo.  but  uot  yet  very  generally  belttrfiii  by  German  teachers. 
The  practical  apnlicahlhtv  of  tills  standpoint  and  book  makes  if*  merit. 
It  should  be  read  aud  studied  by  American  teachers  for  its  own  sake,  for 
whom  we  trust  it  will  pnwe  a  utep  toward  very  far  better  things  for 
them,  could  the  great  resources  of  modern  psychology  be  now  made 
accessible  to  them.  /..ra-Jit  ..'.aUI  -t" 


Zahl  und  VertfiUung  der  MirichaUiffen  Ffuera  im  FroieArilcktnmark, 
JuaTUB  Ga.ri.B.  Abhaadlnogea  der  Mathematisch-physigcbeo 
Oluse  der  Ki'inigl.  S&ohslschea  Geacllachfift  der  Wi^^enachaften. 
Vol.  XV,  So.  IX,  pp.  73ft-780, 10  plates.    Leipilg,  Wd'J.  g 

DU  Stflluny  df.t  Fortch^n  gegenii^er  dem  Problem  de«  Lfbena,  B«d«, 
JC»T[J8  Oaolr.     I>ip7.ig,  Verlag  vou  Veit  dt  Co.,  18S7,  pp.  S4. 

Der  OeJttM  der  Zdlf.H,  JUSTUS  Ga.t'LR.  BeltrAge  zur  Physiologic,  Carl 
Ludwlg  gttwldraet.  PablUhed  by  7.  C.  W.  Vogel.  Lelprig,  1SS7, 
pp.  i3:Mid. 

The  first  of  these  papers,  a  raoaameat  to  German  patience,  is  the 
reanlt  ot  most  palnstukmg  work  extending  over  a  period  of  Ave  years ; 
and  mirks  an  important  advance  in  our  knowledge  of  the  Hbre  relatioDB 
in  the  frog's  nplnal  cord.  The  coiidcu<^atiou  of  tlie  mivCCer  to  a  limit  ot 
forty  pages,  perfectly  claaaified  aul  arranged,  together  with  full  illus- 
tration by  diagrams  aud  plates,  fro ju  which  the  paper  may  almost  be 
read,  form  raoat  commendable  features  of  the  work. 

Dr.  Gaulo  has  actually  counted  the  medullated  dbrofl  lu  cross  sections 
of  the  frog'a  spinal  cord  at  five  levels.  Tliese  levels  are  designated 
througlwut  the  paper  as  1,  a,  ."i,  4,  .'i;  and  are  taken;—!,  at  Junction  of 
cord  with  medulla;  *i.  through  root  of  2d  nerve;  3,  near  origin  of  4th 
nerve;  4.  just  below  that  of  ttie  Uth  nerve;  3,  below  origin  of  9th  nerve. 
An  will  be  remarked  the  levels  occur  at  the  anterior  end  of  the  cord,  at 
the  middtc  of  the  brachial  enlargemcut,  at  about  the  point  of  greatest 
oonstriotion  in  the  dorsal  region,  through  the  middle  of  the  lumbar 
cnlaigeateDt,  and  near  the  posterior  end  ot  the  cord.    In  regard  to 
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methods  Ptnp1oj0d,  Erlyki's  flald,  twent^-ODe  dayi  In  the  ditrk,  at  .19°, 
U  followed  by'panfla  einb«ddfaiK*  nufciOK  Q»  ot  xylol  luatud  of  tur- 
MDtiDe  and  riove  oil.  A  perfect  e«ri««  i*  obtained,  and  thU  U  etalned  by 
Welgert's  hatmatoxrlin.  Tbe  coiuitiiiK  ^^  doue  by  the  aid  of  ao  ocniar 
Dot  iDicroiu«c«r ;  and  ftloce  ibe  Bertion  U  too  large  for  a  single  Qcld.  tbd 
li  fopplniMtDted  bj  a  rery  exuit  micronieter  ^ta^e.  To  Uidore  accarmcy 
la  coaDtine.  the  snthor  employs  the  principle  of  bilateral  syniiuotry. 
nov  well  £ia  work  meets  the  reqairemeots  of  this  cootrol  U  eecii  from 
the  f  ollowlog  tlgum. 
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We  are  also  favored  witb  tbe  number  of  fibres  oocitjTing  to  the  differ- 
Bt  colamna  of  tbe  cord,  ai  follows  :— 
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Cofli^MriMB  If  made  between  the  areas  of  diffiereiiC  sectloot  and  the 
svnber  ot  fibres  contained  En  them,  sod  this  yfelda  the  interesting 
nmlt  that  the  brachial  and  lumbAr  enlargements  are  due  to  an  In- 
trsase  of  fibres  at  these  points  more  than  to  an  Increase  of  f^y  matter. 

Perhaps  the  most  remarkabl  econclnslon  which  Osole  draws  from  Us 
ttuneration  of  fibres  Is  a  scheme  of  the  arrant^timent  of  fibres  In  the 
ninalcord;  by  whioh,  from  the  number  of  fibren  ont^-ring  by  each  of 
Ue  sptaal  roots,  he  can  easily  compote  tbe  number  of  fibre?  In  u  cross 
Mcdon  of  the  cord  at  any  level.  'Ilie  notions  umlerlyinfc  tblt;.  a4  we 
shall  see  later,  are  the  Ideas  so  characteristic  of  Gsule's  work,  the  Idea  of 
» '^CltmixkeT  Ortin<l  "  and  that  of  tbe  '■^Oe/nuder  Z^lt<n'\  i.<.,ot  fixed 
snaertcal  and  quantitative  relations  obtaining  throaghoot  the  stmcc- 
oral  as  well  as  the  chemical  elements  ot  all  orgunlsms.  *'A  certain 
number  of  cells  of  one  kind  call  for  a  perfectly  definite  and  constant 
tm****  ot  cells  of  another  kind."  Kjcgs  do  not  divide  hnp-bazanl  into 
two,  three,  a  dozen  p«rt«.  Bat  each  egg  segment'*  in  a  definite  and 
COBrtaPt  way  into  two,  foor,  eight,  sixteen,  mr,  This  relation  l«  said 
lobe  lost  la  the  confusion  of  great  nombers;  but  in  general  It  holds 
good  and  can  be  revealed  In  any  st«ge  of  the  animal  life  by  the  proper 
nalbods.  Uence  a  given  nuniberof  fibres  in  a  nerre  root  calls  for  a 
deflotte  nnmber  of  fibres  In  the  spinal  cord.  These  cord-fibres  may  be 
dlTided  Into  three  cinasea,  designated  by  a,  6,  c. 

s. — "Long  fibres,"  wtricb  connect  the  central  end  of  root-flbres  with 
tilt  mednlla  or  some  other  part  of  the  brain. 

k. — *'Medlacn  fibres,"  connecting  dIOtrent  regions  of  the  cord. 

c^— **Sbon  fibres,"  which  connect  part*  within  the  urae  region. 
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The  author  bases  the  theory  of  his  computatioo  upon  seven  propo^t- 
ttous  nhich  Are  Id  sahntaocc  as  follows: 

Prop.  1.  Kscb  medullat^d  flbre  la  the  cord  U  io  pUcedas  Cofuactioa 
with  one  flbre  of  a  eplnnl  root. 

Prop.  3.  llie  medullnted  Abree  of  the  cord  form  the  connections  ot 
the  root-dbre»  with  eaoh  other  and  nith  the  hraio. 

Prop.  3.  Wo  may  divide  these  coanevtlong,  according  aa  they  are 
made  by  the  abore  long,  medium,  or  short  fibres,  a,  ft,  e-,  into  three 
classes. 

Prop.  4,  ("Characteristic  and  pecniiarto  my  theory.")  To  the  centnl 
end  of  each  root-flbre  is  frrouped,  in  the  cord,  a  dednlte  and  perfectly 
constant  number  of  medtillnted  flhre*. 

Prop.  o.  The  cciitnil  endiuf;  of  the  rooC-fibres  and  the  urij^tn  of  the 
cord-flhres  belonfi^ug  to  thera  do  not  lie  far  from  the  entrance  of  the  root 
Into  the  cord.  (Provod  by  Birgc's  count  of  the  eledientsf  of  the  anterior 
roots,  and  the  Bin)ple><t  supposition  for  those  of  the  posterior.) 

Prop.  G.  The  length  of  the  medullated  Hbres  depends  upon  the  dis- 
tance apart  of  the  eleinenta  which  they  oonnect. 

Prop.  7.  (Upon  which  hU  computation  immediately  depends).  The 
central  end  of  each  root-flbre  maktii:— .4,  two  eouuections  with  long 
fibres,  one  on  the  same,  the  other  on  the  opposite  side :  B,  oiie  connection 
with  a  inedluQi  flbre,  which  ascends  fur  the  lower,  and  descends  for  the 
npper  half  of  the  cord ;  C,  tight  connections  with  short  fibres,  two  which 
aacend,  and  two  which  desccud  for  each  h»If  of  the  cord. 

Taking  now  Birge'ft  count  of  the  root-flhres  as  the  basiaof  computa- 
tion, the  number  of  fibres  at  difl'ercnt  tevcU  of  the  oord  aa  computed 
and  as  actually  counted,  correspond  as  follows: 

Ourriuui*^.  Connbed. 

S«cUao  1  50.000  U.6T4 

%  T4.<Kn  T<,e» 

a  «*.«»  41.IH 

4  tajKo  a.on 

»      h  in.ooa  i«,su 

Of  the  forty  pagcH,  Dr.  Gaule  devotes  twelve  to  an  elaboration  of  his 
^'purpose''  in  this  Investigation.  And  we  learn  from  this  that  h«  U 
prompted  to  the  work  by  the  same  ideas  which  aulmale  hli  "Rede,** 
("DiJicouriW  on  Science  and  tht'  Problem  of  Life"),  and  his  ^'Oekni 
[oUoct  Slauahalt^  der  ^^Ilen,"  Chousehold  of  the  celts.)  Uence  the  ref- 
erence to  theie  paperH.  Trom  these  we  may  ohtafu  a  key  to  Oaala''a 
BTHtem.  I  cite  them  for  this  purpose  and  not  n'lth  a  view  to  giving  oom* 
pletc  ahstractft  from  Ihem. 

In  the  "Kciic"  Oaule  sayslnellect:  If  we  knew  all  the  chemical  r&- 
actionA,  and  all  cht>  pbysiui'i)  forces  which  are  preient  in  the  phenomena 
of  life,  we  might  still  be  no  nearer  the  solution  of  tlie  problem.  May 
not  life  itself  Vie  outside  of  these  things,  In  groupiugi)  or  comblnatiou 
of  groups  of  chemicAl  and  physical  processes?  To  quote  a  few  words: 
*>The9e  reflections  buve  cooled  tlie  cheerful  courage  and  high  hopes  Ot 
acientlxts  who  have  turned  toward  the  problem  of  life.  Those  who 
gniiipcd  nioit  cleurly  the  greatne;as  of  the  ta^k,  were  the  flrst  to  donbt 
ihp  posHlhilify  of  its  solution.  I  do  not  know  what  gives  me  courage  to 
contradict  them,  but  1  uannoc  ^tllcuce  my  hope.  Let  me  Cell  you  how  I 
think  the  difllcultles  in  the  problem  maybe  overcome."  Innnmerahle 
as  arc  the  form^^  of  living  beings,  certain  common  limits  teach  us  that 
the  processes  throughout  are  in  muin  featuire^  the  same.  And  Hoppft* 
Seyler  has  already  reached  a  general  chai-acteristlc  of  all  the  procesvM 
taking  place  iu  living  beings. 

With  the  same  cnemlcu  basis,  why  then,  are  not  all  living  beings 
alike?  Why  are  not  all  molecules  which  contain  oxygen,  hydrngen,  anid 
carbon,  alike?  Because difl'creut/'roCMrfca  rocnlt  inilillerentcombinHtious, 
different  compounds,  i.  c,  difiercnt  structural  arrangements  of  the  atomi. 
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Tloe  Tatm,  awe*  lil(fct|r  ■t*''  ^  "  «(>'««><«* 

oatalTtSe.  nMaiMI«(  tW  kt^iit^i  or  r^r 

A<  Gaate  cxpremea  U  »t  Um  fsloM  of  itw  "  Kcili» "  i  •'\.\tv  u  i'vt'lli*«l. 
tbw  CMW  ktkd  effW?I  must  ctwacn  nhiHil  In  It.  An  futw  U  ll(»  it«tti«  it^ 
(onn  BO  form  la  aUo  tbo  cxu^o  or  foixtv" 

In  the  "Oebufl"  we  flnd  ili<*  t)inu]{hl  (|f<vp)u|Mtt|  r  t(o|i  htilttnr,  tin 
a««i  Che  word  "  Oeku?  "  to  ilo^iKiuiti'  lat  UltMil  or|{»ttUiit  In  whti'h  lUn 
HrUL-ture»,  orKftiis.  mwllntiiid  llmtio  r>i.'lU'rtl  fl)iiiiK<<«  Htit  Miiht<*l  lit  DM 
onbrokeo  cbalu.  In  luuielnatlon  It  U  |)0««|l)lr  to  cr>tt>p.  a«>  will  •«¥.« 
mnlec'uk- of  (ixid  tlirougli  onch  or)(iiri  friiiii  oiir  «<iiil  nf  Mn*  cliiild  in  lltii 
other.  The  Qr^t  ureau  rut-t*lveH  It,  maki*"  umd  of  li  rm  lu  mwii  lifii  himI 
excretes  It,  when  of  no  fiirllK-r  ti«<'  lo  lt>*<']f,  lii  lli(>  fniiii  ri'(|iilM«l  \iy  llm 
DextorgHn;  and  «o  on  throuf;li  ttio  hIii>Ii«  chulii.  'hiU  litt  nMt*iii|><i  In 
ItlivtratA  In  the  orguuizutluii  uf  u  fro^  iintl  In  rortiln  i-yrllofil  i>liiiM|(fiii 
which  he  has  ot>fiervf>cl  t<i  tjikn  plncfi  In  tint  rortimtlMii  nf  ilin  ttliHMl. 
"The  case  Is  turtbcr  cornpltoHtfvl,**  hr<  n'Mn,  "  l»r  tli<i  Tut  I  tliMt  iit<itr)>  litllt 
wbllf  a  part  of  the  ci'kiKt,  U  afl^T  «  fuahlnn  nu  u-Uw  In  luotf," 

The  next  nop  En  th«  dt^vclonment  of  Ui«  tlion^liL  wn  lliiil  laiiitMiMrt 
•wler  Che  head  of  ■*  I'urpoae,     Id  tltft  krltnlfi   flrir.   ti<vl»wn<|,     M  U  tilt 
■acMtaiT  locical  coQi««iueDt  of    what  praiwiS'iNi   In   •■>■     "■'"■■       -•'^ 
**Ocku>    'M  make  hold  to  aMert,"li«  mjB.  "  ii< 
relMrtnga  obulnlnf  between  tbaM  «l«MOia,  [cff  m"     . 
«le.,1  elMncterixe  abMlotelr  c«Mra  ami  •pM«r**     'nun  mp 

work  ta  t»  Mpf»l7  a  inaU  Uak  In  dw  dMfe  of  WMtm»  ,  Im 

4^MaMnte  ana  tbet. 

ftli4WMkupMiJaiKB«ftapoiitb«lliaonU«Ml  f^frilMMArf  t^ttW 
vadb.  ^  ptaatas  li  iaaaa  la  rai*  •«•  aM«  atMlagjr  lAwa  mm«  llaal* 
Oa  tka  aM  tfia.  ffea  diAito  inirtiiilia  af  flw  rfwaJii^iJSgrtffa 
yai^Kii  k^  ■■■Hir  B"**  <^  «npnliidM  af  iMaf  laally.  o*  Mr 
adha  Ma.  Ins  fir  aaaaasf  at  MM  fcaaMlMM  ka  4raarf  Vf  MIMgV 
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tlw  a^M  oT  1,1  And 
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•MrittlM- 


bUekt 

(•  tnAKtlb<r  th<>ir  itn|ire«eloDft, 

n-wtttteo.     A  few   minuter   each 

H  t»>Kiw,  MMt  dan  thm  or  four  worti?   being 

«Mikcr,  flaf  aad  CMHM  h^rpenlqg  to  be  gtveo  it 


of  tbe  time  and  place. 


TltM  bojm  lad  tota  iMhr^  Sk'  WalUr  SmU  u  the ir  paperfi  rcreal, 
«ad  dnrtaff  the  wMk  9t  urn  mxpmhman  iIm  «Btin  city  ol  Bostoo  wms 
thiilM  mth  bocTor  l»7  a  MbvbaD  nUroad  dluster,  the  ibsdow  of 
wbloh  I*  i-«M  upea  thcM  trnptn,  wMcb  alio  ivflect  tiie  eothualjuini  of 
tbo  pilje  drill.  U»  paper*  a*  a  wbolc  gtviag  one  the  lmpres«iOD  of  a 
kalvMoacop*  wban  BaoMjEhta  tak«  the  ^^  oC  colored  claMi  the  feelings 

umtirZii^Mwnbb^lmmam  bJwg,  which  maj  or  maj  not  have  been 
W  all— |it  to  dalae;  IS  vntta  the  naxDe  of  tbe  DeUy  under  dUTerent 
toma;  S  wtom  ** ■nwmhlin!  IJrtog; "  4  gave  it  as  '-007  Itfe;"  1  at 
buun  cxlalenee;  S  apedfylug  walhwe,  Adam  aod  Blanche,  myself , 
ocbvra  irt  vlax  |Een«rm]  example*,  aa  mookey,  doc,  horse,  man  and  voman. 
If  one  ooald  out  kao<r  If  the  man  were  a  wainor.  the  dog  a  Saint  Bei^ 
uarti,  iht"  moukejr  a  wild  ooe  in  a  coccanBC-cree  or  one  ca«d  In  a  zodlogt- 
i'Ml  KHr\I«'n,  or  jiaMlnr  Its  scarlet  cap  for  the  organ-giiiKler'a  peonies — 
Umm  Uw  IntereM  woud  be  faataatd.  Crcactoo  aod  aoniethlnf  that  can- 
BOl  be  Umltad  ««ra  svfuraitcd,  and  oae  poeCle  odnd  gave  ns  this :  "  I  see 
a  baaiMlfttl  tielnc  over  a  baby^  etadle,  rocUnr  him  to  sleep."  A  minute 
^•MVlptloo  of  that  "  beantUm  balBg  "  would  be  v.ilu:ible.  Six  gSTe  no 
UEpnaalon  10  their  tboDfcht  aboat  the  word,  which  mtght  have  t>eeB 
from  Hhynt>(t>!i  nbout  fr^viae  the  thoagbt  to  another,  or  a  mlsuodergtand- 
Inc  of  ttif  rxiH>rlnieut  »ud  perhaps  from  a  lack  of  any  Inipres^on. 

T'liiliT  tho  Monl  it{.Hniif,  29  directly  named  God,  1  love  of  Ood,  none 
or  tliiwf  liclnic  of  the  seven  who  named  Him  under  being;  '2\  gave  no 
Uprosaluu;  fTthe  algebraic  guanrlcy  «:  5  the  ?ky;  3  the  Infinite  num- 
ber; S  the  utikuunn;  1  the  problem  never  flaUhed,  10+3;  something 
dark}  the  future;  number  of  wonderfnl  things:  number  of  boys;  som^ 
IhUig  bayoiul  U8 ;  ^pnce ;  distance ;  a  long  line  of  which  1  cannot  see  the 
Mil;  aniall  thing;  the  universe:  a  large  tree  with  infinite  nnmber  of 
leaves;  a  senuon  In  which  the  minister  said:  God  Is  infinite  love; 
tbr  utr;  time;  city;  a  larco  mnn;  the  Globe  bulldine, — to  this  the  boy 
Ihldinl  imrenthetlcally,  "Infinitely  targe;"  mlracuK>UB;  everlasting; 
linsvenly  uplrlts;  space;  <Iny ;  end  of  bemg;  life  after  death;  Venus  on 
tlm  p<un;  vnmrthtng  to  happen;  form  of  verb;  grammar;  book  entitled 
"  I.i'tlert  fnmi  Hell."  No  blanks  were  given  with  this  word,  but  there 
wrm  fiMir  undor  literature,  a  suegestive  fact. 

To  'Mt,  lU'Tuturr  suggested)  booKK,  aouic  specifying  food  book«,  story 
hooks,  rW.',  7  wn>te  reading;  .1  hittory;  3  Ivon^ellow;  3  Scott;  3 
Wavnrly;  Ivstihoe,  Olckensi.  Flie  Inferno,  Shakspcre,  Homer  aod  Mil- 
ton, nai'lt  hiivhig  h«d  honorable  mentlou ;  S  dime  novels  were  so^^sted. 
Among  iiicHirf-iieiue  thought."  uppeiirud:  A  mail  printing  a  booK ;  ■with 
lltvraCiinM'onii'fi  f>lght  of  inimenoe  library  with  books  of  all  age<i  and 
|ti>o|ilf«i ;  iiiu-li'nt  Urcece.  ci^pc-cially  Athens  and  old  Greek  tablets.  A 
liHliifliiu.  (iiuuy  c<>nipoi>itIon.  pi  If .«  of  papers,  and  something  claasioal 
aje  as  (Teflulte  perhaps  as  some  of  tlie  adult  notions  of  literature. 
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Under  abttraction  thore  were  37  blanks  :  33  attempted  to  define  or  UIM' 
tnte,  ftoroe  of  these  eflbrtu  beln^  too  unlr]iie  for  omUnloo,  as :  llAVorlug 
for  Icecimm;  flavorinf^  put  up  iti  bottles;  KfttlQK  n  tooth  pulk'd  :  apples 
«ik1  bspkptK;  tpoke  of  a  wheel;  kindness  and  a  nmo  with  hfnd  resttnE 
on  bainls.  elbowi  resting  on  uiarhle  (op  tnble  ;  a  boy  leantD/r  ou  Ma  hfiua 
and  looking  u  If  he  miw  nomething  away  off;  sitting  at  a  wIdiIow  Iu  tlie 
coonlry  lookinx  blankly  into  tlic  nir;  n  crazy  person  comes  to  mind;  I 
plctare*  man  in  tltn-p  thought;  works  of  nature  especially  beautiful 
■ceoery-  Others  wrote  kindnuB?.  goodness,  grammar,  futnre.  a  wood, 
ftbe*utlful  nkr,  imrt  of  »>p4^t!eh,  itn  abstract  per^m,  something  snialK 
pleasure  of  having  pleuly  of  inoucy,  basket  of  flowers,  and,  thTs  list  of 
words  about  which  I  am  writing. 

L'nder  number.  37  trii-d  to  liulln'or  Illustrate:  15  wrote  that  It  brought 
to  mind  varloUHnuinl)«rs»sl,000,lK)0,  1,'^,  10,  etc.;  11  left  a  blank  ;  9  wrote 

r'e  or  ligurei^:  2  Hljcubra.  I.imitatiou  wastvvice  su)^eHtod,  and  under 
preliminary"  It  brought  to  my  mind  *'  or  "  It  put*  In  my  mind" 
were  written :  A  row  of  blo(,-k»;  a  collection  of  men;  the  ttmes  I  have 
been  in  swimming;  the  wonders  of  ftrilhmetic,  und  No.  3U  Lu  Grange 
street.  Others  state*!  wiiliout  explanation :  the  first  page  of  an  arith- 
nrtic,  the  ticore  In  a  same  of  tc^ntii'..  a  number  of  soldiers,  a  lot  of 
people  on  the  fourth  of  July,  aaaii  in  the  sea,  crowds  of  people  in  vari- 
ous places.  One  boy  wrote  Klmply  n««8puper,  and  another  tlmt 
nombcr  led  to  numerals.  A  connection  was  nude  by  one  between  this 
sod  the  two  succeeding  words.  Ou  seeing  number  1  thought  of  a  num- 
ber  of  boys— tiUnk  of  tlwm  yet  a*  I  see  play,  and  the  same  group 
appear*  to  be  playing,  but  growing  cold  toward  each  other.  Three 
wrote  unreservedly  :  I  see  a  figure,  I  see  a  figure  on  the  door;  I  toe  an 
unreadable  number  that  I  otire  Aaw. 

VqApt  play,  37  defined  or  llluirtrated,  A  left  blanks,  1  of  whom  gave 
Ibe  most  elaborate  of  the  merit;:!]  pioturcH  under  abstraction  ;  7  specified 
children,  some  designating  little  children,  and  kltceim  playing  in  various 
wiTft ;  13  thought  of  base  ball ;  4  of  a  theatrical  performance,  1  of  these 
■peclfylng  Lady  of  the  Lake;  3  thought  of  lUohard  the  Third;  4  of 
lawn  tennis ;  3  of  ptiuio  playing,  1  ifivltig  tills ;  Play  brings  to  me  the 
figure  of  a  person  seated  at  a  piano  engaged  In  playing  It.  One 
wrote  without  preliminary;  A  large  stage  over  wblt-h  an;  some  red 
eutaliu  and  a  very  small  man  declaiming.  The  rivldnesA  of  tins  sketch 
leaves  Ibe  bad  coucitructluu  of  the  sculence  for  an  after  Impression. 
Thrve  wrote :  I  see  boys  or  children  running  round ;  t  see  the  boys  play; 
I  see  somebody  playing. 

Twenty-six  defined  caldntst,  the  physical  and  splritUAl  significance 
Mng  ab<iut  etjually  represented ;  26  thought  of  winter  or  a  day  in  wlo- 
ler;  .  dimply  wrote  ice;  6  gave  blanks,  others  elviiig  f^uch  pictnresqne 
details  as  these  :  A  man  with  a  very  stem  face;  a  large  fi<>ld  of  ice;  afroity 
pound  with  here  and  there  a  stuuiu ;  I  think  of  the  look  of  coldness  on 
W  face  of  a  hlgh-tonpd  boy  towanl  his  poorlv  dressed  comrades  ;  surly 
temper;  anger:  i>Iuverlng;  Oreeley*s  expealtiun  to  the  North  Pole; 
proud  person ;  flnnoes!>  in  a  man ;  m'aking  a  call  on  a  vonog  lady  who  la 
Bot  at  home;  drecslng  myself  in  a  bis  overcoat;  not  being  syinpathetlo 
toward  tbe  poor;  don  t  notlo?  any  of  your  parents;  I  think  of  unhospl- 
tallty;  aaaoclBted  with  kicking  the  feet  u^ainBt  the  dash-board  of  a 
bor«f-<ttraod  an  ulster  with  a  high  collar;  Iceland;  sharp  cutting  wind; 
I  MC  the  irwit  and  anow  ;  I  see  a  cold  and  haughty  person ;  dark  gray 
•Mectt  appear. 

rlf  ty-one  deflnrd  heat ;  5  left  blanks ;  3  thouffbt  of  a  stove ;  3  of  a  fnr- 
uoe;  1  of  a  furnace  for  melting  glass,  and  1  01  n  smelting  famace;  1  of 
I  register  and  another  of  a  radiator,  gilded  ;  1  of  the  school-house  Iwiler 
room;  3  of  iommer;  2  of  fire;  3  of  tnc  sun;  1  of  the  desert  of  Sahara; 
Ibe  others  of  parading  around  the  city;  a  red  hot  ball  rolling  oo  tb» 
10 
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floor;  melted  butter;  aoger;  m  day  Id  East  Lexlogtoo  with  buzztnxol 
locuflt»,  A  fat  man  trying  to  get  hU  breath;  a  large  vat  under  which  U 

a  fire  filled  with  saints. 

Klfty-tlve  attempted  to  deflDC/at'lA;  14  left  blanks ;  .1  mentioned  dogs; 
3  wrot«  ftiiiiplv  n  orofts;  1  a  church;  1  a  catechism;  1  a  prayer-book; 
and  othcr!i  such  typical  subjects  as  Daniel  in  the  lions'  den,  tableau  once 
Becn,i)IcttireorFiilth,rTo]>ean<l  Charity;!  thought  of  the  Supreme  Bclngi 
and  auother  of  an  Iti^hinaD's  exclamation.  To  1  was  sugffe'tted  the 
water  cooler  on  the  common;  to  another  the  story  of  StrElizubeth. 
One  wrote  this :  Faith  brlnf^s  a  flf(urc  of  a  child  on  a  high  rence.  a  per- 
son below  trying  to  get  It  to  come  down,  and  then  tlie  child  dropi. 
Another  gave  thl^  ilrainatlc  picture :  A  fflrl  following  a  v<!ry  urly  man 
tbrongh  a  drtrk  tunnel.  And  still  another:  A  friglitened  chiltl  cling- 
ing to  Its  father  for  protection. 

It  was  surprising  to  me  that  the  word  fuu  proved  the  loMl  Interest- 
ing of  all,  8  even  leaving  a  blank.  1  half  suspect  that  these  boyji  did 
not  like  to  write  their  uotlons  of  tus,  and  so  there  were  attenipt»  to 
define,  sometimes  a  game  being  mentioned  as  an  iUustrallOD  of  fun. 
A  smlUiix  face,  u  luughlug  boy,  imd  a  glri  laughing,  were  aaggested; 
one  hoy  writing,  I  see  noys  playing. 

Fifty-two  dt-flneii  or  iliu*tr«ted  fcornw,  8  of  whom  wrote  simply  mur- 
der, and  1  assassination ;  some  left  blanks,  others  wrote  battle,  death,  fire, 
an   uvaluuL'he,  drou  uiug,  aud    bHttlu;    'i  only   suggesting  ghosts,     [t 
would  be  interesting  to  know  whethereach  thought  of  any  |Ukrtieular  fire, 
death  or  battle.     One  wrote,  I  Imagiue  a  murder ;  another,  dimply,  a  pic- 
ture of  a  man  to  be  hung.     Others  as  follows  :  a  beer  saloon ;  one  being 
killed;  the  accident  at  Ko^liiidnle;  u  horrible  looking  word,  looks  aa  U 
it  Jthould  be  spelled  hell;  makes  me  think  of  seeing  some  one  In  dlstrftss  ;  i 
makM  me  think  of  nome  terrible  accidcut;   a  woman  and  a  moose; 
ladr  looking  at  »n  alligator;  M'^iug  a  man  run  over  here;  a  boy  I  snirj 
stabbed,  and  another  run  over  by  a  horie  car;    a  fellow  holding  blAj 
baud  intheair,  his  hair  standing  on  end;  .in  old  lady  holding  up  ooth] 
hands;  horror  is  represented  by  a  man  falling  from  a'  great  height,  aQii| 
many  people  are  M'ati'hlng  him ;  horror  broi^ht  to  my  mind  a  persoi 
dying  who  regarded  dcalli  with  horror;    mitken  me  ttilok  of  the  time  ' 
was  chn^eil;  mnkes  me  think  of  the  feeling  I  would  have  If  a  largej 
spider  were  crawling  over  uie;  ttie  fi'flliiiit  I  unaglnelf  I  w«'redrownln«;j 
I  think  of  a  robbery;  soitiethliig  trringing;  a  trnin,  n  ^ma^h  up  with 
piercing  Rhriukn;  u  womtiu  stimdmg  with  imtid^  Lhruwn  back  (from  a 
picture  I  saw  when  a  chlldj ;  ii  dn>:iin  of  snakes  I  had  llvi^  y»^aP4  ago;  and 
this  :  I  9ee  a  bou»c  on  tire,  ii  girl  with  long  {Streaming  wliite  tulr,  drssfled 
in  white  standing  at  a  window  with  the  nre  all  around  her. 

A  picture  of  a  window  wa«  drawn  on  the  hiackboarrl  for  the  B&m« 
boys  and  they  were  anketl  to  imagine  it  a  real  window  nod  to  write  wbmt 
they  snw  in  looking  through  it.  'Iliese  are  the  pliitnres  seen: — A  tree 
and^ome  houses,  1  tj«ciu  to  see  a  man  wearing  »n  old  felt  hat.  X  am 
looking  ill  the  window  of  n  small  cottage,  there  Is  an  old  lady  Mtting  la 
Q  large  arm  ehiiir  knitting;  her  young  daughter  Is  getting  supper  and 
all  seems  comfortAbie  and  cosy.  Air,  honiaes,  trees.  I>arknefis,  Ohrist- 
lUM  tree,  children  playing,  a  procession,  soldiers.  Streets,  people, 
horae-cani,  aud  carriages.  Light,  people,  I  see  a  street  covered  with 
many  pertons,  horse-ciirs,  express  te it ms,  large  bolldlngs,  etc.  I  see  I 
old  ehocniHker  pc^gglrig  away  nt  a  Inced  boot.  A  lot  of  boys  goll 
home,  ft  long  narrow  lane  in  the  country  with  a  pasture  on  one  side  ai 
a  pond  on  the  other,  a  guide  po^t  nnd  hills  In  the  back  ground,  a  greei 
field  iu  the  country.  A  moon-light  night,  a  large  brick  house  and  a  tree.' 
An  old  woman  with  a  iiirge  dog  chat  live-*  on  the  same  street  a«  I.  I 
teem  to  see  a  beantiful  house  surrounded  by  trees  and  a  beautiful  lawn. 
A  bOTse  and  team  standing.    When  I  look  through  the  window  I  Been 
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to  am  B  boy  flnhing  In  a  river  aiul  he  fleomn  to  t>fi  catchinj;;  many  flsh. 
Avouch  an  liuBK''''^ry  window  I  cnti  nee  a  fluM  at  the  bottom  of  which 
it  ft  iMe  with  hoiitii  on  it  uud  beyond  Is  a  frreen  forent.  If  to  a  room,  the 
fonn  of  the  room  and  airaDgemeota.  RetiiinUccuce«  :  Lookinf;  out  of  that 
tmaglDary  (dndow  I  aeem  In  see  my  niotht'r  •icoldiiif;  my  brother.  I  woutd 
we  some  j<l)i?!<.  I  ^cm  to  nee  trccK,  h  farm  hmiKC,  j^ra^tt^  :ind  cowa  and 
bonet  in  the  pantiire  and  u  barn  in  tho  diiitam:!'.  I  Aee  Mt.  WanhtngtoD 
and  the  I'residcDtial  Ruugo  tti  th<;  Wliito  Mountainii,  The  boy  who  was 
ran  over  by  a  honte-car  and  hln  arm  badly  ci-uflhed.  I  aaw  a  man  fall 
down.  A  procession  of  bnys  murehliig  alone.  The  ncencry  from  a  win- 
dow looking  toward  Mt.  Wufihiu^ton.  'ihe  man  Aelllnft  lobsters.  A 
palace  court  yard.  Eugino  going  to  a  fire  and  a  crowd  followliifr  It.  I 
■aeixi  to  see  a  black  nubntance  through  the  window.  The  nky.  Maken  me 
think  of  the  face*  at  Blackwc]]"^  Island,  looking carnrssUy  at  the  Boatoa 
boat.  A  orlminal  behind  a  t>rii«on  door.  A  dark  stormy  night.  I  see  a 
face.  It  U  a  aad  one  with  Urge  eyes  which  have  evidently  been  crying  ; 
Itii  a  girl's  face  with  a  charity  cap  on.  A  train  ru^^hing  iiloug,  filled 
wltfa  passenfrers.  A  landKcajw.  I  sec  a  lace  through  this  wmduw.  iCap- 
peara  to  me  like  a  look  out  on  to  the  world.  A  game  of  toot-ball.  A 
imne-car  loaded  with  people  going  down  tho  s'.rcet.  A  field.  A  womao 
Mrwing.  I  see  the  future.  1  gee  a  hone  and  team  i>a<taing.  Tninapar- 
tnt.  Pistant  hill.  A  dungeon.  Trees,  fields,  upring.  honte-chextnut 
lre«.  A  hill  covered  with  snow  and  a  tew  bare  tn^<i.  Slakes  me  think 
of  aeelDg  «ome  one  in  a  window.  A  large  room  with  tine  things  Id  it. 
8oldler».  Empty  room.  Friend.  Nothing  In  i»articulur.  The  state 
of  niinois.  1  aaw  some  houxc*  through  the  wimluw.  I  »ee  the  trees 
aad  bouae«  an  I  look  through  the  window,  .'itam.  I  c-an  see  green 
fleld9  and  the  ocean  with  a  l^ht-houMc  ou  a  large  rock  in  the  middle  of 
iL  A  railroad  station.  I  am  lu  n  fnni)  house  on  a  farm  and  looking 
npOD  the  com  9eld  and  a  few  trees.  Home  trees.  A  lawn  enclosed  hj 
a  feace  with  a  fountain  In  the  center.  I  see  a  hou^  In  the  distance, 
fflcy,  trees,  houses  »eem  to  be  the  only  panorama  of  a  window.  I  <teem 
to  icc  a  blackboard.  .\  room.  .Saw  li  reelment  ot  soldiers  panning.  I 
Me  a  larfe  bouse,  square  and  brown.  .Vdog  fight  on  Columbus  Avo- 
MM.  A  comfortable  room.  I  seA  an  evening  sky  fuU  ot  stars.  1  see 
the  dog  outside.  LooUng  at  a  picture  I  think  of  what  it  Is  of,  where  It 
U,  ana  who  was  engaged  in  it.  \  steamboat  paasiog  down  stream. 
6«elog  a  sight  thnmgh  a  window  which  never  can  be  forgot,  either  of 
horror  or  prea«ure.  I  >*ep  a  young  man.  It  reminds  me  of  the  garden, 
a  bod  of  geranium;  at  the  h'mne  1  lived  in  when  I  was  lu  Germany. 
Look] og  at  a  boy.  A  t^cuttlr-  of  »  ninking  ihtp.  One  would  see  aii  it 
palDtoa  on  a  panorama  before  him  from  chiufhood  to  old  age.  I  see 
woogh  this  window  the  ocean  with  about  fifty  yachts  sailing.  A  tree 
and  some  houses.  I  see  a  child  ranuing  across  the  street,  a  team  Is 
coming,  and  the  child  U  knocked  down  and  killed.  A  tamp  post.  A 
boT  fli3ilng. 

Eight  boys  drew  a  blank,  and  several  of  them  drew  pictures  of  win- 
dows on  their  own  papers. 

Such  meagre  data  as  the  above  show  that  thone  who  disparage 
"BMre  sense  knowledge"  disparage  children,  who  up  to  thc*e  ages 
■bov  ffew  traces  of  any  other  kind  of  kuowlcdge,  bat  think  m:iinly  In 
vbtul  plctureit,  their  mental  life  being  chiefly  made  up  otimaginattoD  and 
annof}'  of  their  personal  experiences.  Logical  deflnltton.i  are  never 
snonirted.  A  true  psychological  definition  of  such  tenn^  could  be  got 
IqrgmUy  Incrcaalag  the  number  of  such  returns  and  presenting  the 
raatUi*  by  rraphlc,  statistic  and  descriptive  methods.  It  anywhere  con- 
stant appeu  from  the  Individual  to  the  general  consciousness  Is  coo- 
■COBtly  Deeded.  It  Is  In  the  realm  of  abstract  and  gcucral  terms.  If  a 
flmfally  selected  set  of  terms  In  the  ethical  field  could  be  selected  sod 
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I. 

Beotvnikub  and  Development  to  the  Tute  op  Cbari.e8 

Bell. 

The  sa^eetions  followed  ont  in  this  chapter  were  obtoijicd 
eliiefly  from  notes  made  from  the  original  HOurce«  in  Hevf^ral 
of  the  librariw*  of  Europe  by  Dr.  O.  Stanify  Hall  abont  the 
year  18>U).  At  that  time  Dr.  Hall  was  workinj<  upon  reflex 
action  in  Lndwig's  laboratory  in  I^ipzig,  aiid  hiu  object'  in 
going  thronjch  the  literature  was  that  he  might  write  a  history 
of  the  Kubjeot  in  eonnection  with  his  own  work.  Tn  1880 
there  viw  no  history  of  i-eflex  action  later  than  Jofaann  Wil- 
helm  Arnold'^'  which  appeared  is  1842  ;  and  rapid  progress 
Hincc  that  time  hud  rrntli^rtnl  thJH  iuado<iuate  for  the  needs  of 
physiologists  and  doctors  for  whom  it  was  written,  Bnt,  as 
It  often  happens  in  »cience,  when  a  need  is  felt,  that  several 
penmnH  take  up  thii  work  iudeiH-ndently,  E«^khanl  ha<l  been 
for  a  nnmber  of  yeart*  collecting  data  for  a  history  of  this 
very  sabject.     Uis  admirable  book'  was  published  in  1881^ 


'Johaiin  Wllhelm  Arnold.  nk>  Lehrc  von  der  KeOex-fuDctlon  fOr 
niTftiolorvn  and  Aerit*-.     Mr-UN-lberg,  1848. 

*C.  Ecklurd.  Gsichli^hte  d«r  KolwlckclunE  dcr  Lphre  tod  deu  II«flex- 
•fwdwlnnDnD.  Oaltrftce  tnr  Aunt,  uod  rhT<itol.  Vol.  Q.  OleMtn, 
IMl. 
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and  seemed  to  meet  the  demand  so  folly  that  Dr.  Hall  laid  his 
work  aside  for  the  time. 

The  two  works  were  somewhat  different  in  scope.  Witli 
the  one,  interest  centers  about  the  facts  of  nerve  phys- 
iology, with  the  other  attention  in  directed  to  the  psy- 
chological development  which  underlies  the  appreciatioD 
of  facts  and  recognizes  the  value  of  experiment.  For 
example,  Eckhard  says,  ^'No  doubt  many  tnie  reflexes  are 
included  among  the  phenomena  of  the  so  called  ^  aympathi^s.^ 
To  follow  these  out,  however,  has  no  interest  for  the  experi- 
mental physiology  of  the  nervous  system/"  This  is  in  strik* 
ing  coutrafit  to  the  way  Dr.  Hall  has  treated  the  subject  in  his 
introductory  chapter,'  where  he  brings  out  the  underiying 
psychic  relation  between  the  quality  of  mind  which  produced 
the  doctrine  of  sympathies  of  the  older  physiologists  and  that 
which  gave  rise  to  modern  views  of  reflex  action.  It  is  there 
shown  how  the  soul  was  at  first  thought  to  be  able  to  produce 
sympathy  between  different  pmts  of  the  body  directly,  with- 
out the  mediation  of  any  corporeal  mechanism  whatever. 
Later,  when  the  arteries  wert*  supposed  to  contain  the  soul  or 
"ether,"  these  became  indii-cctly  the  means  of  sympathy, 
and  so  on,  until  the  arteries  were  proved  to  cArry  blood,  and 
experimental  evidence  began  to  point  to  the  nerves.  Thus 
the  reader  is  lead  to  see  how  the  mind,  from  rejoicing  in 
fanciful  explanations  of  things,  comes  step  by  step  to  appre- 
ciate nature  as  it  Is,  and  to  prefer  plain  reality  to  it«  own 
imaginings. 

Kndeavoring  to  retain  this  point  of  view  we  may  take  up 
the  line  of  historical  development  at  the  time  when  the  impor- 
tance of  the  nervous  system  begins  to  be  recognized. 


With  the  revival  of  interest  in  anatomy  under  Vesalius 
(1514 — 1564),  and  its  further  progi-ess  under  Dnlanrens 
(1550 — ttiOO),  by  the  close  of  the  sixteenth  century  the  ner- 
vous system  had  l^ecn  fairly  well  distinguished  from  the  other 


'  BeltrJlge,  op.  oil.,  p.  33. 
•See  tWs  .»OL-KNAL,  Vol.  lU,  No.  1. 
ei  abject. 
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tiitaneg.  and  to  it,  in  a  theoretical  way,  had  been  ascribed  cer- 
tain functions  of  the  soul.  In  some  cases  ''sympathy"  was 
said  to  \w.  due  to  the  (lonuection  of  parts  by  nerves.  For 
example,  Dulanrens  writing  in  1595  ascribes  the  '*  sympathy" 
between  the  mammie  and  the  uterus  in  part  to  the  "intercostal 
nerve"  and  in  part  t-u  the  azygous  vtMn.  Tt  is  not,  however, 
until  Deflcartes  that  we  have  the  bingible  beginning  of  what 
is  to-day  the  science  of  reflex  action. 

The  general  neurological  rxinceptions  of  Descartes  may 
best  )ye  given  in  his  own  words ; 

"  Althongh  the  sonl  is  united  witJi  the  whole  body,  ita  prin- 
cipal functions  are,  nevertheless,  performed  in  the  brain  ;  it 
li  here  that  it  not  only  understands  and  imagines,  bnt  also 
feel.s  ;  aud  this  is  eSected  by  the  intermediation  of  the  nerves, 
which  extend  like  delicate  threads  from  the  brain  to  all  parts 
of  the  body,  to  which  they  are  attached ;  so  that  wo  can  hardly 
touch  any  part  of  the  body  without  setting  the  extremity 
of  some  nerve  in  motion.  This  motion  passes  through  the 
nenres  to  that  part  of  the  brain  which  is  the  common  sensor- 
inm,  a.H  I  have  sufficiently  explained  in  ray  Treatise  on  Diop- 
trics :  and  the  movements  which  thus  travel  along  the  nerves 
Co  that'  part  of  the  brain  with  which  the  soul  is  closely  united, 

raken    hy    reason    of    their    diverse    characters    difierent 

mghtfi  in  the  mind.'*' 

Thus  Descartes  makes  the  brain  pre-eminently  the  organ  of 
the  iMul.  Hut  his  views  on  this  point  were  far  ahead 
of  his  time,  and  he  was  obliged  to  contend  against  a  strong 
current  of  opiuiouK  like  those  of  Plato,  who  taught  that  the 

ml  thoutfht  iu  the  brain,  felt  passion  in  the  heait,  and  desire 
the  liver.  In  these  controversies  Descartes'  dissections 
stood  him  in  good  steatl,  att  the  following  will  show. 

''The  opinion  of  tliose  who  think  that  the  soul  receives  its 
pM«ion»  in  the  heart,  is  of  no  value:  for  it  is  founded  only 
upon  the  fact  that  the  passions  eanse  a  change  to  be  felt 
in  that  organ;  aud  it  is  easy  to  |>erceive  that  this  chaugf  is 
felt,  OK  if  it  were  in  the  heart,  only  by  the  intermediation  of 
a  little  uer\'e  which  descends  from  the  brain  to  it;   just  as 


'<Xavre»deDeM«it«ft,  public  par  Victor  CousId,  Paris,  1834. 
prlndpea  de  la  phnovophle.     {  189,  Vol.  Ill,  p.  BOO. 
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pain  ia  felt,  as  if  it  were  in  the  foot,  by  the  intermediation  of 
the  nerves  of  the  foot ;  and  l-he  Btars  are  seen  as  if  they  were 
in  the  heavens,  by  the  interinetliation  of  their  light  and  of  the 
optic  noTTOS.  So  that  it  is  no  more  necessarj'  for  the  houI  to 
exert  ita  functions  immediately  in  the  heart,  to  feel  it«  paa- 
fiions  there,  than  it  in  nece'ssaiy  that  it  shoald  be  in  the 
heavenH  to  see  the  stars  there."* 

We  see  from  the  almve  that  Descartes  had  a  clear  idea  of 
the  sensory  aotlon  of  nerves.  His  conception  of  motor  ner^-es 
is  no  less  clear,  although  here  the  general  ideas  of  his  time 
cause  a  conspicnons  bias.  He  says:  "Ail  the  movements 
of  the  limbs,  moreover,  depend  on  the  muscles;  and  finally 
we  know  that  all  theise  movement«  of  the  muscles,  aa  well  as 
all  the  senses,  depend  on  the  nerves,  which  are  like  little 
threads  or  tubes,  all  come  from  the  brain,  and  like  it,  contain 
a  very  subtle  air  or  wind,  called  animal  spirits." 

This  leads  us  to  Descartes'  notion  of  the  reflex  process, 
which  in  essentials  is  as  good  as  any  we  have  to-day,  viz, 
that  a  sensory  impnise  is  carried  to  the  brain  and  there  may 
be,  nnconscionsly  or  even  in  spite  of  the  will,  reflected, 
"r*^^c<'A*e,' '*  to  motor  nerves  and  so  cause  a  co-ordinated  coa- 
traction  of  the  mnscles. 

That  "reflected"  movements  ai-e  efiected  by  a  corporeal 
machine,  which  may  act  in  dire<*t  opiKisltion  to  the  volition 
of  the  soul,  Descartes  proves  in  the  following  suggestive 
language : 

"And  in  addition  to  the  different  feelings  excited  in  the 
soul  by  these  different  motions  of  the  brain^  the  animal 
spirits,  withont  the  intervention  of  the  soul,  may  take  their 
course  toward  certain  muscles,  rather  than  towanl  others, 
and  thus  move  the  limbs,  which  T  shall  prove  by  an  example. 
If  acme  one  moves  his  hand  rapidly  toward  onr  eyes,  as  if  to 
strike  us,  although  we  know  that  he  is  a  friend,  that  he  doee 
it  only  in  jest,  and  that  he  will  be  very  careful  to  do  ns  no 
barm,  nevertheless  it  is  difRcnlt  to  refrain  from  closing  them. 
And  this  shows  that  it  is  not  by  the  agency  of  the  soul  that 
the  eyes  close,  since  this  action  is  contrary  to  that  volition, 

>LeftpASSioiisdel*ame,  article  XXXIII,  op.  cit.,  Vol.  rv. 
'Lea  passions  tie  rnine,  article  XXX\'[,  op.  cic,  Vol.  IV. 
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-which  is  the  only,  or  at  least  the  chief,  fnnotion  of  the  soal ; 
hut  it.  in  because  the  inechaniam  ofunr  hotlij  is  so  constructed 
that  the  motion  of  the  hand  toward  our  eyefl  exciteH  another 
moromcnt  in  our  brain,  and  this  Bends  the  animal  spirits  into 
thoHc  mnsclcft  whleh  cause  the  eyelids  to  close."' 

But  Descartes  goes  even  further,  and  outlines  the  great 
field  of  inroluntary  action  in  general,  including  actions  vhicli 
l>ecome  reflex  by  habit  and  education.  To  quote  again,  he 
says: 

"Yet  I  will  aay  further  that  it  appears  to  me  a  very 
remarkable  circumstanc*'  that  no  movement  can  take  place, 
either  In  the  bodies  of  animals,  or  even  in  our  own,  if  these 
bodies  have  not  in  themselves  all  the  organs  and  instruments 
by  meann  of  whicli  the  very  same  movement«  wuUI  be  acconi- 
pushed  in  a  machine.  So  that,  even  in  us,  the  spirit,  or  the 
soul,  does  not  directly  move  the  limbs,  but  only  determines 
the  course  of  that  very  snbtle  liquid  called  animal  spirits, 
whicii,  flowing  continuaUy  from  the  heart  through  the  brain 
into  tlie  muscles,  cauHbM  all  the  movements  of  our  limlw,  and 
often  may  eOect  many  different  motions,  one  as  easily  us  the 
other.  And  the  mind  dot^s  not  even  always  determine  these 
movements,  for  among  them  there  are  many  which  do  not 
de|)end  upon  the  mind  at  all,  such  as  the  l)eating  of  the  heart, 
the  digestion  of  food,  the  nutrition,  the  ruHpiration,  of  those 
who  sleep ;  and,  even  in  tliose  who  are  awoke,  walking,  sing- 
ing, aud  other  similar  actions,  when  they  ai-e  performed 
without  the  mind  thinking  alwut  them.  And,  when  one  who 
falls  from  a  height  throws  his  hands  forward  to  save  his  head, 
it  is  throngh  no  process  of  reasoning  that  he  performs  this 
action  ;  it  does  not  doi>end  npon  his  mind,  but  takes  place 
nerely  U>cauae  his  HenH<-s  l>eing  affected  by  the  present 
daii|;er,  some  change  arises  in  his  brain  which  deter- 
nlDM  the  Buiiual  spirits  to  pass  thence  into  the  nerves,  in 
ancb  a  manner  as  is  ru(|uired  to  prodnee  this  motion,  in  the 
name  way  as  in  a  machine,  and  v^ithont  the  mind  being  able 
to  hinder  it."< 

It  i«  suggi«tive  to  see  bow  instantly  the  mind,  set  free  from 


'  Ij^  psBslon*  (Ic  I'stne,  Article  XllI,  op.  clt.,  Vol.  IV. 
■Op.  clt.,  ONjfwtlou*  «c  B^pouses,  Vol.  11,  p.  fiS. 
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the  perpleitng  trrvtion&lfty  ofnan  immstenal  prinriple  aetxng 
IftwlcMly  In  tht  body,  seckft  the  lavftU  medmnical  ea^ilaBa-, 
lion  d  tha  pbeoomeam  of  life.  It  if)  HoggeptiTe.  too, 
medunUffl  is  so  readU.v  found  by  him  who  «eekii  in  the  right 
Kpiiit.  80  from  the  thought  of  Deecaitee  sprung,  ftiU 
formed,  the  principle  of  mechanical  physiology,  snd  vith  it 
that  of  reflex  action. 

It  woulil  hiinlly  he  fair  to  aek  of  Bpj^icartes  now-a-da^ 
proofn  for  all  his  Htatement^.  Borne  of  his  proofs  are  as 
an  any  we  have  to-day ;  othera  are  as  faucif  q1  ae  his 
for  i>laring  the  hoiiI  in  connection  with  the  pineal  gland. 
What  to  UH  are  shadows  were  solidest  realities  to  the  men  of 
his  time.  The  sool  as  a  separate  entity  was  as  real  to 
DescurteH  us  his  own  body;  and  "animal  spiritSj"  as 
"subtle  liquid,"  was  as  familiar  to  all  the  philosophers 
that  time  as  ordtnur>'  blood  is  to  ns  to-day. 

It  is  a  great  descent  from  the  clear  views  of  Descartes 
the  obsctire  ideas  of  his  contemporaries  and  even  of  those  who^ 
follow  him.      But   there  are  compensations;    for  we  shall 
exchange  In  a  measui-e  the  highways  of  philosophy  for  the  by- 
patbs  of  experiment. 

Iteflex  phenomena  begin  to  strike  the  attention  of  a  nnmber 
of  obnervers  IndejK'ndently.  Swammerdam  (1637 — 16S0), 
poticiu)  the  rvflex  movementH  of  sleeping  animals  and  men. 
when  the  skin  is  gently  stimtUated.  Fmncesco  Redi 
(Ifi2(J— ItiOl),  in  Pisa,  in  connection  with  his  work  on  the 
venom  of  seqH'ntH,  has  bis  attention  called  to  the  movements 
of  animals  after  decapitation.  Boyle  (1626 — 1669),  in  Eng- 
Ituid,  ilfwcribt^s  the  same  phenomena  in  dwapitaled  serpents 
KK  tollows :  '*The  body  of  vipers  may  !«*  sometimes,  two  or 
tlireo  days  after  the  skin,  heart,  and  all  the  entrails  are  sepa- 
rnte4l  fi-om  it,  seen  to  move  in  a  twining  or  wriggling  manner, 
nay.  nmy  upi>enr  to  be  manifestly  sensible  of  punctures,  being 
put  into  a  fr^h  and  vivid  motion,  when  it  lay  still  before, 
upon  the  being  pricke*!  especially  on  the  spine  or  inar< 
row,  with  a  pin  or  needle.'*'  It  is  difticult  to  conceive  ho 
Descart^'s  could  have  refrained    from  putting    his    notions 


>C.  Eckhurd,  op.  cit..  p.  SS. 
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of  reflex  action  to  the  t^eet  of  experiment  by  viviseilion. 
Had  he  <k>ne  a-o,  howover,  he  must  have  diBPovered  that  the 
Bpinal  cord,  as  well  as  the  brain,  could  function  as  a  '*  reflec- 
tion *'  center.  But  here  DeBeartes  fell  short,  and  now  it 
appears  that  animals  without  the  brain,  the  drive  wheel  of 
Descattes'  whole  machine,  retain  the  power  of  responding  to 
stininli  by  reflectwl  contraetione.  This  brings  the  qne-Htioo 
to  the  point,  viz:  does  tliie  power  have  its  seat  in  the  body 
gvoeraJly  or  in  the  spinal  cor«H  As  decapitation  hud  demon- 
etrated  that  it  did  not  reside  wholly  in  the  brain,  bo  one 
cmdal  experiment,  the  removal  of  the  spinal  marrow,  would 
have  demonstrated  that  it  w  not.  j/niteiif  in  thv.  body  in  gen- 
eml.  But  instead  of  making  this  experiment,  the  leame<l 
doctors  turnetl  to  sp<*culation  and  conti-overey  as  was  their 
wont  before  Bacon  triwl  to  teat-h  them  a  l>iftter  way  of  using 
thejr  time.  A  centnry  elapses  befoi-e  the  simple  experiment  is 
made,  and  meanwhile,  the  fiKht  goes  on  about  the  soul,  its 
location  in  the  body,  itM  counei'tion  and  notation  to  it,  itA 
divisibility,  etc.,  etc.;  and  added  to  this  was  discussed  the 
question,  whether  *' m/mpathtf  "  dt-pendwl  on  union  of  nen'es 
in  the  spinal  ooni,  their  nnion  at  the  periphery,  or  on  blood 
ve«selK  and  continmty  ol  tissnee. 

To  Thomas  Willis  (1622— I«7rj)  is  g»'nen»ny  aserilMHl  the 
origination  of  the  notion  of  peripheral  nerve  anastomoses.'  If 
tfaia  it  tme,  WUUs  required  his  good  work  in  brain  anatomy 
fio  atone  for  such  a  mistake.  And  still,  Willis  wrote  his 
"Cerebri  .\natome"  in  1(>64.  In  1628  Harvey  published  his 
work  CO  the  circulation  of  the  blood.  And  just  before  Willis 
▼rot*'  (lt;*tl),  .Malpighi  supplied  the  one  remaining  link  in  the 
•Tideuce  for  Harvey's  doctrine  by  discovering  the  capillaries. 
U  waa  a  time  when  everything  possible  in  the  body  must 
circulate,  and  in  order  for  the  "subtle  liqnid''  within  the 
nerves  to  do  tbis^  peripheral  connections  must  exist  Itetweeo 
eflerent  and  afferent  nervea  as  between  arteries  and  veins. 


■  ••  Dr.  Willi*,  who  bM  given  *  mora  accurate' de«cripUoD  ot  the  train 
iDd  Derv»  tliBD  ao7  aiutomlic  before  him,  eodeavor«d,  Dm,  to  explain 
ihe  vaHotu  inatAncvx  of  vympRthy  iKrtweeo  the  part*  of  the  body,  from 
the  coDtwotloD  or  c-ommDnlrjittoa  of  their  nerve*.  Thin  doctnoe  was 
aftrrwuriU  fHrtb«rr  Uluotratcd  liv  VieusBent,  uod  bat  beeo  embraced  by 
BOflt  of  \i\«  later  writers."  Wo'rka  of  Robert  vni)rtt,  Edlnbarg,  1768, 
oouuotc,  p.  AOI 
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The  pressnro  of  theory  was,  in  fihort,  strong  enough  to  make 
Bomc  men  see  what  did  not  exist.  And  Willis,  "a  Incky 
dissector,  but  a  hair-splitting  theorist,'"  seems  to  have  been 
the  soi-t  of  man  to  see  in  this  way.  As  Bidley,  writing  in 
169!^,  qnaintly  pat  it:  "T  am  apt  to  think  that  that  learned 
person  [Willis]  too  soon  fell  in  Jove  with  his  first  thoughts, 
the  ordinary  reason  of  cither  one's  seeing  false,  or  not  for 
enongh.'" 

Willis  waa  to  some  extent  a  student  of  Descartes,  to  whose 
influence  he  probably  owed  his  l>eut  toward  the  study  of  the 
nen'ous  system.  For  things  which  Descartes  treated  in 
general  terms,  Willis  uatm-ally  sought  to  discover  special 
mechanisms.  Tbns^  he  Hays,  if  the  brain  secretes  the 
*<fipirltns  animalis/'  it,  in  turn,  must  obtain  the  nonriah- 
ment  which  enables  it  to  do  so  from  tlie  blood.  ThiH  1«m] 
Willis  to  study  the  blood  supply  of  the  brain,  and  the  mem* 
ory  of  his  work  in  this  direction  is  fitly  perpetuated  in  the 
arterial  ring  which  bears  his  name,  the  circle  of  Willis.  He 
further  corre(?tly  deHiTil>e«  how  the  blood  vessels  of  the  brain, 
distribute  tliemselres  and  finally  penetrate  the  sui'fa^'o  in 
order  to  convey  to  the  small  nerves  therein  a  delicate  liquor 
which  serves  for  the  production  of  the  spirltos  animalia. 
The  flow  of  the  spiiitus  is  determined  by  the  convolntious, 
and  each  of  these  consists  ol  two  distinct  sul>Htau<-e.s,  the  gi-ay 
and  the  white.  Willis  farther  considers  that  the  actual 
secretion  of  the  spidtns  auimalis  must  chiefly  take  place  in 
the  gray  matter  (or  the  very  good  reason  that  the  white 
resembles  the  matter  of  the  nerves  and  spinal  cord  and  to  it 
should  l>e  ascrilied  the  same  function,  viz..:  the  storage  and 
distribution  of  the  spiritus  animalis.'  In  the  matter  of  reflex 
action,  Willis  follows  Descartes  in  the  use  of  the  term, 
*'  refiexa''  and  in  general  thonght,  likening  the  reflex  process 
to  that  of  reflected  sound  in  echo,  but  differs  from  him  in 
making  the  periphery  as  well  as  the  brain  the  seat  of  the 
reflex  prooess. 

After  Willis,  Astnic  of  Montpelier  (1GS4— 1766),  carried 


Sprangel.   Gescblcbte  der  ArzoeTkoDde,  1827.  Vol.  IV,  p.  201. 
'Ridley.     Aiiatomv  of  the  nrain,  Loodon.  1695,  p.  180. 
'  WUlia,  Cerebri  Aiiatome,  Amu.,  l*m,  pp.  46,  4U,  SO. 
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ODt  tike  saggoAtioDs  of  Descartes  in  a  moBt  rigidly  mecbanlcai 
way.  He  gronjMHl  syinpathies,  howt?ver,  in  the  old  style  into 
several  classeK  according  as  Ue  sappose<l  them  to  Iw  esplaiiied 
by  anastomoses  of  veins,  continnity  of  tiSHoOt  anatomleal  or 
physiological  resemblanw,  or  !)y  the  ner^'ous  aystt-m.  These 
latter,  including  respiration,  d^lutition,  defecation,  paitnri- 
tion,  hysteria,  teething- convulsions,  and  winking,  are  true 
reflexes.  The  brain  he  thought  to  Im?  formed  of  tut>ea  closely 
preflsed  together  and  often  interrupted  by  columns  of  tendin- 
on.f  fibers.  Against  these  columns  the  nerve  tabes  opened  and 
nt>on  them  the  t^pirituH  animalis  Iwat,  the  flux  and  reflux 
causing  sensation  and  motion.  As  with  light,  angles  of  inci- 
dence and  reflection  are  equal,  so  that  a  senftatiou  produced 
by  a  concussion  of  animn)  spirits  against  the  fibrous  I'olnmns 
is  reflected  and  cau.scs  motion  in  those  nerve  tubes  which 
happen  to  be  placed  exactly  in  the  line  of  reflection.  The 
force  witli  which  the  animal  spirits  impinge,  however,  may 
be  80  great  as  to  cause  motion  In  the  nerve  tubes  on  the 
other  side  of  a  column,  thus  producing  an  irradiation  of 
reflected  motion  which  might  change  the  angle  of  reflection 
one  hundred  and  eighty  degrees.' 

This  work  of  Astrue  was  pnblishe*!  in  1743.  In  1761 
appeared  the  celebrated  essay  of  Roltert  Whytt  (1714 — 1766), 
njM)n  the  '*  Vital  and  other  Invohintar>-  Motions  of  Animals." 
Section  I,  of  this  essay  opens  as  follows : 

'*  A  certain  power  or  influence  lodged  in  the  brain,  spinal 
marrow,  and  nerves,  is  either  the  imme<liate  cause  of  the 
contraction  of  the  muscles  of  animals,  or,  at  least,  necessary 
to  it. 

*'The  truth  of  (his  appears  from  the  convnlsive  motions 
and  palsies  afiecting  the  muscles  when  the  medulla  cere&rt, 
mtdviia  (tfjltjiif/afa  and  jtjthialin.  are  pricked,  or  any  other  way 
irritated  or  oompresse<l ;  as  well  as  from  o)>serviug  that  ani- 
mals lose  the  power  of  moving  their  muscles,  as  soon  as  the 
ner\'e  or  nerves  belonging  to  them  are  strongly  compi'eHsed, 
eut  through,  or  otherwise  destroyed.''*    "  The  tying  or  cat- 

^Caymd*.  Recberchea  lur  MouvemenU  R^exw-  Part*.  1M4,  p.  13. 
<^)rnile  maket  Amtoc  the  tint  to  um  itw  t«rm  reflex ;  tniC  lio  bun  cer- 
ttloly  overlooked  the  vlattn<<  vt  I>p»vartei  and  WUUa  In  ttala  matter. 

*The  Works  ot  Rol>erc  Whytt,  Kdloburc,  1768,  p.  3. 
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tdng  of  blood  vessels,**  he  further  adds,  "has  no  such  sndden 
eflcict  npon  the  mnRcIes,-'  citing  in  proof  the  cage  of  a  dog 
which  c'ontinned  to  use  it«  leg,  after  the  *'  cniral ''  artery  had 
been  tied,  **  antil  the  member  was  almost  quite  dead." 

At  the  very  out^iet,  too,  "Whytt  breaUn  away  from  tie 
old  overgrown  ideas  clustering  about  the  term  "  auimal 
spirits,"  declaiing  his  prefei-ence  for  the  expression,  **  jwwer 
or  influence  of  the  nerves,"  and  he  ailds :  "  If,  in  compliance 
with  custom,  1  shall  at  any  time  give  it  the  name  of  animal 
or  vital  spirits,  I  desire  it  may  be  understood  to  be  without 
any  view  of  asc-ertaining  its  particular  nature  or  manner  of 
acting."  His  divii>ion  of  animal  movements  is  also  good  ; 
but  it  is  in  a  somewhat  later  work  ^  that  Whytt  elaborates 
his  views  of  reflex  or  sympathetic  action.  Here  he  enumer- 
ates many  instances  of  normal  and  morbid  sympathy,  by  which 
a  stimulus  applied  at  one  ]^rt  c^usefi  motion  in  a  distant  part. 
He  especially  calls  attention  to  the  fact  that  this  may  occur 
where  no  neural  connection  exist*  lietween  the  parts  except 
through  the  brain  and  Hpinal  cord.  These,  be  justly  nrges^ 
cannot  be  explained  on  the  theory  of  anastomoses;  and 
although  he  nowhei-e  denies  the  possibility  of  such  connec- 
tions of  nejves  at  the  periphery,  he  brings  forwanl  a  number 
of  facts  to  disprove  their  effectivenesR.' 

'•There  can  be  no  sympathy,"  he  argues,  "between  the 
nerves  derived  from  the  same  trunk  by  means  of  the  mem- 
branes that  surround  them;"  "because  they  have  only  an 


obtuse  kind  of  feeling,"   *'and  no    moving  power. 


and 


such 
and 


connecTtions 
motions." 


would  cause  confusion   in  oar  sensations 
Jforeovcr    in    cases    of    general    convul- 


'  Ob^errntions  ou  the  Niitun;,  Cnuse  Hod  Cure  of  those  Disorders  nhk-b 
are  commonly  culled  Xervou*,  llvpofhoodriac  or  Hysteric.  Edinburgh 
1704.     Work*  of  Rolwrt  HTiytt,  Ediubtirg,  1*68.  p.  *S7. 

•The  befit  utateraeiit  of  ^^Tiytt's  pooItioD  In  thU  matter  is  given  in  the 
followiuE  foot-note,  which  shows  also  the  scieuiiflc  apirit  of  the  nmu. 

•*  If  it  Bhould  be  objected,  that  (t  is  a»  dlfilcult  to  account  for  s  sympathy 
betweeu  the  nerves  at  their  origin  in  the  brain,  as  in  their  cootih)  to  the 
several  psrtfl,  to  wtiich  they  happen  to  be  connected ;  1  answer,  that  the 
purpoi>e  of  these  ob^erviitione  is  not  to  explain  how  the  dlflerent  parts 
of  the  body  can  be  endowed,  by  means  of  the  nerves,  either  with  a  *en- 
tieut  or  a  sympathetic  power;  but,  to  endeavor  to  trace  the  sympathy 
of  the  nervee  to  Its  true  source,  which  I  take  to  be  Che  brain  and  rplnu 
marrow."    Whytt,  op.  cit ,  p.  512,  foot-note. 
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itiODfl  canaed  by  slight  local  irritation  theae.  connectionft,  if 
wlmitted,  must  be  assnmed  to  be  very  extended;  and  8ttll 
between  partA  close  together  and  connected  by  nerves,  sym- 
patliy  in  lacking,  while  it  exiftt«  between  distajit  parts.  Bnt 
all  the^e  argriments  amonnt  to  but  very  little  against  tiie 
theoi-y  of  anastomoses  as  compared  with  the  fnndanieutal 
and  cmcial  exiwriment  which  Whytt  bronght  forward.  He 
says  in  describing  this  experiment :  *'  When  any  of  the  mus- 
dcfi  of  the  leg  of  a  frog  ai-e  pricked,  most  of  the  muscles  of 
the  legs  and  thighs  eontract,  even  after  cutting  off  the  head,  if 
thcf  Bpinal  nmrrow  be  left  entire  ;  but  when  that  is  deatroyed, 
although  the  tibres  of  the  stimulated  muscles  respond  with 
a  weak  tremnlons  motion,  the  neighboring  muscles  remain 
wholly  at  rest.  There  is  no  sympathy  between  the  diffeivnt 
muKC'les  or  other  ]mrtM  of  the  l>ody  a«  was  ol)served  while  the 
spinal  marrow  was  entire ;  from  whence  it  seems  to  follow 
that  the  nerves  distributed  to  the  several  partA  of  tht>  body 
have  no  communication,  but  at  their  termination  in  the 
brain  or  spinal  marrow,  and  that  to  this,  perhaps,  alone  is 
owing  the  consent  or  sympathy  twtween  them.'"  Tlie  name  of 
Dr.  Hales  is  often  conphnl  with  tliis  experiment,  and  justly  so 
from  Whytt's  own  account,  which  is  as  follows :  '*  The  late  rev- 
erend and  learned  T)r.  Hales  informed  me  that  having  many 
years  since  tie«l  a  ligatnre  abont  the  neck  of  a  frog  to  prevent 
any  cfinsion  of  blood,  he  cut  off  its  head,  and  thirty  hours  after 
observed  the  blood  circulating  freely  in  the  wfbof  thetool ;  the 
fri^also  at  this  time  movcl  its  body  when  stimulates),  but  that 
on  timisting  a  needle  down  the  spinal  marrow,  the  animal  was 
strongly  convnl8e<l  and  immediately  after  became  motion- 
lew."'  These  I'xpcriraeuU  prove  that  even  if  auaatomoHes 
existed  they  could  not  in  any  case  mediate  consent  or  sym- 
pathy between  dlfiei-ent  parts. 

Besides  this,  Whylt  made  several  minor  contributions  to 
the  subject.  Ho  has  precedence  in  the  discovery  that,  in  the 
tngt  ft  segment  of  the  conl  may  serve  to  pro<luce  '^  consent'* 
IwtvMn  the  muscles  to  which  it  supplies  nervis.  It  is 
Whytt,  too,  who  seems  first  to  have  noticed  that  immediately 


>  Work*  of  Rolwrt  ^Vhjrtt,  Edlnbarg.  17n8.  p.  530. 
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after  decapitation  no  sympathetic  contractions  coald  be  called 
forth,  thus  anticipating  the  notion  of  inhibitory  action. 
Finally  Whytt  bronght  the  action  of  glands,  the  secretion  of 
tears  and  saliva,  into  the  category  of  reflex  actions. 

And  yet  with  all  this  Whytt  failed  in  his  grasp  of  an  im- 
portcmt  side  of  the  subject.  He  i-epudiatwl  the  efbciency  of 
mechanism  utterly.  With  Whytt  it  is  a  sentient  or  rital 
principle  that  is  behind  all  phenomena  of  life.  To  quote  his 
own  words:  "The  more  probable  opinion  seems  to  be 
that  the  soul  is  equally  present  in  the  extremities  of  the 
nerves  through  the  whole  lK>dy  a«  iu  the  braiu.  In  these  it 
Is  only  capable  of  feeling,  or  simple  sensation  ;  but  in  this 
it  exercises  lt«  power  of  reflex  couseiousness  and  reason.*'* 
He  believed  in  consciousness  of  different  degrees,  and  that  no 
motion  can  take  place  in  the  body  umittended  by  some  degree 
of  consciousness.  *'  The  soul  is  diffused  through  a  great  part 
of  the  brain  and  spinal  marrow,  and  might  be  x>rfwent  at  one 
and  the  same  time  in  all  parts  of  the  body  where  nerves  are 
found."  Tet  he  distinctly  reject-s  the  doctrine  of  SC^l  that 
the  soul  directs  all  the  bodily  functions  with  a  full  degree  ci 
rational  consciousness. 

**  We  must  either  allow,"  concludes  Whytt,  "that  both  the 
head  and  body  of  a  frog  continue  to  be  animated  for  some 
time  after  they  are  separatwl  from  each  other,  or  else  aOlrm 
that  the  lite,  feeling,  and  active  }>ower  of  animals  are  merely 
properties  of  that  kind  of  matter  of  which  they  are  made. 
The  former  opinion  is  attended  with  some  difficulties  which 
arise  chiefly  from  our  own  ignorance  of  tlie  nature  of 
Immaterial  Iwings.*'  '*  The  latter  view  seems  to  be  inconsis- 
tent with  all  the  known  properties  of  matter.  If  the  latter, 
therefore,  be  admitted,  we  not  only  ascribe  qualities  to  matter 
which  it  does  not  possess,  but  presume  to  limit,  by  our  own 
narrow  capacities,  the  power  of  incorporeal  natures  and  their 
manner  of  acting  upon  bodies  co-existing  with  them."* 

These  views  brought  Whytt.  into  direct  collision  with 
Haller  (1708 — 1777).  For  Haller  had  become  imbued  witli 
the  idea  that  there  was  a  power  inherent  in  living  muscle, 


'  Whytt,  op.  cit.,  |>.  388. 
"Whytt,  op.  clt.  p.  ass. 
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'^  irritabitiO/,^^  "  fw  i«  *i7a,''  whicli  was  index>end(>nt  of  the 
"wnmfriViVy"  of  nerves ;  and,  although  he  take^  for  gmntcd  the 
exl8t4^noe  of  animal  spirits  and  even  discusses  at  length  what 
manner  of  fluid  it  is.  he  seems  to  have  been  firnt  to  discern 
inherent  in  living  nerveit  a  somt^thing  inexplicable  on  tlien 
exlBting  theories,  and  to  this  something  Haller  first  applied 
the  term,  the  equivalent  of  Wh3?tt'B  '*  power  of  nerves,"  '*  vi9 
n«rt'o«i."  Bnt  Haller's  commendable  zeal  for  the  Indepen- 
dence of  irritability  from  sensibility  led  him  too  far.  In 
order  to  prove  this,  he  argues  at  great  length  that  tiie  pleura, 
peritoneum,  bones,  iK'rioBteura,  ligameiit^,  cornea,  and  HOmo 
other  tissnes,  are  entirely  without  nerves  and  therefore 
inaenaible.  And  since  thcHe  are  destitute  of  nerves,  the 
theory  of  Whytt  mast  bt*  amended  by  allowing  that  certain 
sympathetic  actions,  like  the  secretion  of  thf.  la<^-hr;>-mal  gland 
Qpon  irritation  of  the  cornea,  mnst  l>e  due  to  simple  contin* 
uity  of  tissues.  Whytt  bail  no  method  then  at  bis  disposal 
to  demonstrate  the  nerves  of  the  cornea,  and  even  he  does  not 
seem  to  have  thought  of  destroying  the  brain  to  see  if  tlie 
sympathy  persistetl.  He  attacked  the  matter  from  the  other 
side,  however,  and  give^  Haller  an  able  and  suggestive 
uiHwer. 

"Having  been  lately  present,''  he  says,  "at  the  eitracHon 
of  Ihe  crytitalline  leuse  in  Mr.  Sharp's  method,  I  intjuii-ed  i>ar- 
ticolarly  of  the  patient  whether  he  felt  any  pain  when  the 
ooriien  was  fii>t  pierced  with  the  kuifet  He  told  me  he 
thought  thit  pain  was  unu'h  the  siune  with  what  he  usmI  to 
feel  when  the  akin  of  his  arm  was  cut  in  bleeding.  It  ought, 
lowever,  to  lie  remarke*l,  that  though  the  Kkin  and  itirtua  have 

)th  eonsiderable  degree  of  sensibility ;   yet,  when  (hey  are 
cut  quickly  with  a  very  sharp  instrument,  there  is  less  pain 

A\  tlian  one  would  imagine."'     "  The  tunica  cornea  is  so  far 

>m  being  insensible,  as  M.  De  Haller  believes,  that  any  one 

he  Hoon  convinced  of  the  contrary  by  an  experiment  upon 

own  eye  ;  lor  when  the  cornea  ih  touched  with  the  finger 

Mntfble  pain  is  felt;   and  it  Is  well  known  that  powder  of 

>hacco,  or  any  acid  liquor  applied  to  Uie  cornea^  ezoites  a 
acote  senaation.     Tho'  the  sclerotic  coat  of  the  eye  is 

'Whjrtt,  op.  clt»|>.  M3. 
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far  from  being  void  of  feeling,  y«t  T  have  fonnd  it  lesa  BenBible 
than  the  cornea,  by  touching  both  not  only  inth  my  finger, 
bnt  with  a  bit  of  soft  silk  or  linen.'"  Since  Haller'H  method 
of  demonstrating  sensibility  was  simply  to  stimulate  the  part 
and  notice  whether  the  animal  gave  BigQB  of  pain,  and  since 
he  expressly  includes  the  conjunctiva  with  the  comfa.  tiiese 
argnment«  of  Wli>-tt  are  perfwtly  conclnsive.  .  In  a  similar 
manner  Whytt  deals  with  all  the  *' insensible"  tissucR  of 
Haller,  and  is  justly  led  to  conclude  "  If  BenHibility,  then, 
be  a  sure  mark  of  the  i-xietence  of  nerves  in  any  part  of  the 
body,  tiiere  is  none  without  them,  altho'  anatomiata  wiU 
never  !»  able  to  demonati^ate  them  in  every  part.'" 

About  this  time  begins  a  department  of  our  subject  which 
will  demand  attention  in  a  subsequent  chapter,  viz.:  the  rate 
of  the  nerve  impulse.  Shortly  before  tihe  time  of  which  we 
are  speaking,  in  1676,  Roemer  calculated  for  the  first  time  the 
velocity  of  light.  About  this  time,  too,  Newton,  Hooke  and 
Hnygens,  between  them  had  develoiHHi  the  idea  of  the 
hypothetical  ether,  which  was  either  projected,  or  transmitted 
waves  of  vibration  with  the  velocity  of  light.  Newton  him- 
self was  among  the  first  to  carry  this  conception  over  into  the 
theories  of  nerve  action.  In  the  Pn'ncipia,  he  advances  the 
opinion  that  all  sensations  and  movements  are  excited  by 
tbe  vibrations  of  a  "  very  subtle  spirit  '*  propagated  through 
the  solid  * '  capillamenta "  of  the  nerves  from  the  organs  of 
sense  to  the  brain  and  from  the  brain  to  the  muscles."  In 
1649,  David  Hartley  developed  this  opinion  of  Newton's  into 
the  celebrated  vibration  theory,  calling  into  aotion  the  ether 
as  the  subtle  fluid  of  the  nerves.  This  theory  suggested 
a  rate  of  nerve  Impulse  equaling  the  velocity  of  light. 
Another  writer  of  the  time  calculated  the  rate  of  a  nerve 
impulse  from  the  velocity  of  the  blood  in  the  aorta,  baling 
his  computation  on  the  theory  that  the  nerve  fluid  traveled  as 
many  times  faster  than  the  blood,  as  the  smallest  nerve  fibril 
he  ooold  find  was  smaller  than  the  aorta.    This  gave  the 


'Whytt,  op.  clt.  p.  262. 

•Whytt,  op.  clt.  p.  268. 

'HcKeaderick.    A  Lecture  oo  Physiological  Discovery,   Brit.  Med. 
Jour.,  18s:i,  p.  8d5. 
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unthinkable  velocity  of  over  ten  million  miles  per  second,* 
By  a  simple  and  Hut;ept<tiv«  experiment,  Huller  checked  the 
tendency  toward  snch  fantastic  ideas  and  inatilled  into  the 
subject  a  ttpirit  of  moderation,  which  may  vttry  po».sibly  have 
hiotod  to  Helmholz  hiH  method  of  Actually  meaAurinj;  the  lute 
of  a  nerve  impulse.  Haller's  method  was.  briefly^  to  read  a 
number  of  linen  from  the  ^neid,  take  the  time,  count  the 
letters  read,  and  measure  the  length  of  nen-e  traversed  by 
the  impulse  in  speaking.  The  notions  of  centrifugal  and  c«a- 
tripetal  were  not  ho  clearly  defined  then  as  now,  and  Hatler 
mvle  his  computation  on  the  assumption  that  the  nerve  cur- 
rent passeil  to  and  from  the  brain  at  each  efiort.  But  the 
rmte  which  he  obtaim^,  although  accidental,  was  not  far  from 
correct,  viz.:  160  feet  per  second  as  compared  with  90  feet, 
tiie  rettult  of  HelmhoU'  measurement  on  the  nerves  of  the 
bog, 

Bnt  Haller  missed  the  exact  point,  the  unconscious  element 
of  retiex  action;  for  he  raaintiiined  that  the  processes  in  the 
movements  of  an  animal  with  and  without  brain  were  in 
ecsentiaU  the  Hame  ;  whereas  herein  lies  th**  chief  distinction. 

Closely  following  Whytt  lx*gan  the  writings  of  Johauu  An- 
gaat  Unzcr,  (1727-1799),  bis  ^'Grundriss,*'  appearing  in  1768, 
and  "'Physiologie"  in  1771.  By  calliiiiratt^^ntion  to  thefact  that 
artificial  stimulation,  whenever  applitnl  to  a  nerve  trtink,  pro- 
duces the  same  eflect  as  normal  irritation,  he  could  jwiut  out 
more  clearly  than  had  Iteen  doue,  the  path  of  a  sensory  impulse 
from  the  periphery  to  the  brain.  Ilere,  aecoi"ding  to  Uuzer, 
it  is  transformed  into  a  "  material  idea,'*  which  gives  rise  to 
an  imai;e  in  the  soul;  and  from  the  brain  it  may  pasB  as  a 
motor  impulse  to  the  appropriate  uerves  and  thence  to  the 
muAcles  to  give  rise  to  what  Unxer  calls  **motion  with  con- 
*n«w^"'w*.''  From  this,  he  distinguishes  inirormt^iouj*  move- 
ments in  which  the  sensory  stimulus  is,  ^'l)eut  back,"  ** turned 
about,*'  reflected*'  to  the  proper  motor  nerve  withont  going 
up  to  the  brain.*  Uuzer  failed  to  appreciate  the  significance 
ol  Whytt's  crucial  experimeut  and  taught  that  the  reficction 


^IIcriDiiiD'B  Haoillm(.h  d.  Phraiol.,  Vol.  H,  p.  14. 
■Arauld,  Johaon  Wm.    op.  dt.,  p.  fd  ff. 
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took  place  in  the  ganglia  where  the  Bpinal  roote  diverge  to 
enter  the  cord. 

With  Unzer  came  not  so  much  anything  new  ae  a  general 
clearing  np  of  the  snbject  pre])aratory  to  mod«m  views  of  th« 
relation  between  the  mind  and  nervotis  system.  The  one  to 
work  more  eepecially  in  the  field  of  reflex  action  at  thio  time 
was  a  contemporary  and  follower  of  Unzer,  Q4M)rge  ProchaHka 
(1749—1820). 

Writers,  fifty  years  ago,  could  not  say  enough  in  praise  of 
Prochaaka's  work.  liOngct  ascrilK's  to  him  the  merit  of  mak- 
ing  reflexes  a  distinct  class  of  movements. 

Prochaska's  firHt  important  work  va^  published  in  17S4, 
and  a  few  words  from  this  will  best  serve  to  indicate  his  ear- 
lier views  of  nervous  action. 

'•At  length,'*  he  says,  **  we  abandon  the  Cartesian  method  of 
philosophizing  in  this  part  of  animal  physics,  and  embrace 
the  Newtonian,  being  persuaded  that  the  slow,  nay,  the  most 
uncertain  road  to  truth  is  that  by  hypothesis  and  conjecture, 
bnt  by  far  the  more  certain,  more  excellent,  and  the  shorter 
way  is  that,  tjitw  (t  jKtttferiori  ad  cau»am  ductf,  Xewton 
distinguished  the  inscrutable  cause  of  the  physical  attractions 
by  the  name  'force  of  attraction;'  he  observed  its  effects, 
arranged  them,  and  detected  the  laws  of  motion,  and  thus 
establishetl  a  useful  dotlrine,  honorable  to  human  genius.  In 
this  way  we  ought  to  proceed  in  the  study  of  the  nen'ous 
system  ;  Ihe  cause  latent  in  the  nei-vous  pulp,  which  produces 
certain  effects,  and  which  hitherto  has  not  been  rletermined, 
wc  shall  (iill  viK  ni-rvitsa ;  its  observed  effects,  which  are  the 
functions  of  the  nervous  system,  we  shall  an-angc.  and 
exiK>se  their  laws.''^  Prochaska  would  use  this  terra  in  a 
broader  Kense  than  Haller,  who  confined  it  to  the  power  with 
which  a  nerve  cansed  a  muscle  to  contract.  His  first  law  is 
that  the  ''  vis  nervosa  requires  for  its  action  a  stimulus,  as  a 
blow  is  necessary  to  elicit  sparks  from  flint"  His  other lawsi 
do  not  particularly  concern  us.  For  example,  stimuli  whiclij 
call  the  vis  nervosa  into  activity  may  be  material  or  mental.< 
The  vis  nervosa  may  be  more  active   (mohiHor),   or  more 

'  G^o.  Prochaska.    De  fnnrtloDlbus  systemntla  nervosl.  Fiislc.  tertlut 
Anaotat.  AcHtlein.  Frag.,  1764.  C'i'odd.) 
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doggish,  requiring  stronger  stimnlus  to  produce  the  same 
effects.  It  ia  ang^miml^Hl  or  diniinished  by  inBuencea  which 
tend  to  elevate  or  depi-ess  the  powers  of  life.  Prochaeka*8 
leaning  toward  an  electrical  explanation  of  nervous  phenom- 
ma  appears  early  in  his  carw»r,  Iwfore  the  diseoveries  of 
Galrani  were  made  known.  For  example,  he  recognizes  the 
influence  of  nerves  upon  the  blood  supply  to  a  r^ou.  as  in 
th**  case  of  erectile  tissii**,  the  rwldening  of  the  skin  upon  irri- 
tation, or  blushing  under  emotion,  and  to  account  for  these 
tact«  he  advances  the  notion  that  augmentation  of  vis  ner^'osa 
in  Bay  part  attracts  the  fluids  of  the  body  thither  as  *'  sealing 
wax  when  rubbed  with  cloth  becomes  electrical  and  attracts 
small  partideH  to  it«elf.'' 

One  of  the  most  important  oontribntions  of  Frochaska  is 
the  definition  of  the  term  ^^itcn^oriuin  roumiuue,^''  an  expres- 
sion used  since  DP8cart4>s  with  little  Kigniftcance.  It  is  in 
connei-tion  with  this  that  Prochaska  elaborat«8  his  ide«M  of 
the  nature  of  rr-flex  action.  "■  Ext*;rnal  impressions,''  he  says, 
"  made  on  sensitive  nerves  are  propagated  with  great  velocity 
t}iroughout  their  entire  length  to  their  origin,  whei-e,  when 
they  have  arrived,  tliey  are  ivflwted  according  to  a  certain 
law,  and  pass  into  certain  and  corresponding  motor  nervest 
by  which  again  being  very  quickly  propagated  to  muscles 
they  excite  i*ertain  and  dHterminatu  movements.  This  place, 
in  which,  as  in  a  center,  nerves  of  sense  and  motion  meet  and 
oonuntmieate,  and  in  which,  the  impressions  of  sensitive 
mrrea  are  refliKrled  into  motor  nerves  is  called  by  a  term 
fllrady  received  by  most  physiologists  the  ifen«orium  com- 
mune,*' The  law  according  to  which  the  fteujuorium  com- 
»iuH«  nj^llccts  sensory  into  motor  impressions  is  the 
pmervatiou  of  the  individual. 

To  prove  that  reflex  actions  may  lie  performed  uncon* 
Bdonsly,  Prochaska  Inatanees  certain  movements  of  apoplec- 
tic patienta*  the  convulsions  of  epilepsy  and  movements 
dnring  profound  sleep. 

In  I'Hfi  came  Galvani's  brilliant  discoverloe  in  electricity 
and  Prochaska,  as  might  be  expected,  was  first  to  work  the 
new  doctrine  into  an  explanation  of  reflex  action.  He  main* 
tains  that  any  irritating  body  brought  into  contact  wK' 
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living  organism  forms  a  new  link  in  the  Galvanic  cironil  of 
solid  and  flnid  part«.  which  constitutes  the  orgaui^m.     This 
canseB  a  quantitative  and  qualitative  chan^o  in  cleotrie  ten- 
sion which  is  conducted  by  the  nerves  to  the  brain  when;  it 
produces  senpation.     The  "  chanfjed  tension  of  the  brain  acts 
an  a  reflex  of  the  ii'ritation  upon  other  organs  and  excit«s 
them  to  peculiar  activities  ailapted  to  remove  the  nnpleat^nt 
irritation  and  to  retain  those  which  are  pleasant/''    Thus 
relicxes  have  for  their  (general  law  the  preservation  of  the 
organitum  as  Ijefore.  and  are  "  founded  on  electrical  attraction 
ami  ivpnision  of  ii<lvantageous  or  injurious  Irritations  aocord- 
ing  art   tilt?   |>o]arities  of  tlie  organ   and  the  irritation  are 
identical  or  opposite.*'     So  Prochaska  went  to  seed  in  the 
idea  thai  '*  physically  considered,  vis  nervosa  is  pre- eminently 
a  lihuciplt!  of  life  which  reveals  itself  to  us  in  electricity.' 
As  Jickhard  remarks  in  effect,  neither  Unzer  nor  Prochaaka 
had  utK-iinivocal  exiK?rimental  grounds  of  their  own,  as  Whj-tt 
had,   for   iM-lifving   that   reflexes   could   not   take    place    in 
peripheral  anastomoses.' 
'0     B"t  the  ceutury  did  not   close  without  witnessing   the 
JX^    beginnings  of  some  good  expffriueulal  work  in  ivllex  ai^'tion. 
A^^  Sir  Gilbert ^Bl^ne^mii— 1834),    on    young    kittens,    and 
"~TtPgaTrdTr(l7'0^[^TT)  chiefly  on  rabbits,  redemonstrated  the 
esperimeut*   of  Wliytt   made    on    the    frog,    proving    that 
portions  of  the  cord  in  these  animals,  as  well,  could  function 
as  reflex  centers   for  the  corresponding  parts  of  the  body. 
But  the  work  of  these  men  maiks  rather  a  renewal  of  interest 
in  this  sort  of  investigation  than   the  eoutrihution  of  any- 
thing really  new. 

(^or  Legallois,  animals  are  constructed  to  move  and  to  feel. 
We  might,  he  says,  suppose  that  the  power  to  do  this  resides 
in  all  parts  of  the  body  equally,  were  it  not  for  the  fact  that 
the  instant  a  nerve  is  cut,  all  sensation  and  motion  vaniabea 
from  the  parts  below  the  section.  Hence  the  source  of  power 
must  be  sought  in  the  source  of  the  nerves,  i.  e.,  In  the  brain 
and  spiual  cord.     Destroy  these,  and  all  power  of  motion  or 


'  Procbuka.    Phyvlologie.    YIcdd*,  1830,  p.  85.  seq. 
*PlroollMk&.      Vorredc.  pp.  9  and  10. 
'ScUiard,  9p.  cit-  p.  &0. 
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sensation  is  irrevocably  lost.  Bnt,  '*  if  instead  of  destroying 
the  cord,  transverse  sections  arc  made,  each  part  of  the  body 
oorrespondinK  to  each  section  retains  its  own  sensation  and 
voluntai-y  motion  ;  bnt  the  sections  act  witiiont  harmony  and 
thoni;h  independent  of  each  other,  aa  if,  In  fact,  tJie 
tiona  had  been  carried  thix)ugh.  the  entire  body  of  the 
animal.  In  a  word  tliere  are  as  many  distinct  sensory  centers 
a#  there  ar<»  8e(;rments  of  the  cord.'" 

The  conuiiitlee  appointed  to  report  on  Le^ialloia'  memoir 
explained  that  he  bt^lieved  that  the  cord  acted  not  merely  as 
ft  me<Unm  of  communication  between  different  parts  of  the 
body,  but  tliat  the  principle  of  life  and  the  power  which 
animates  the  whole  body  proceeded  from  it.'  To  prove 
this,  it  was  admitted,  Legallois  bi-onght  forward  abundant  and 
t^onclnsive  experiraeuts.  Another  important  point  brought 
into  prominence  by  the  nse  of  warm  blooded  animals  is  the 
direct  and  immediate  dependence  of  life  in  the  cord  upon  the 
free  ciwulation  of  blotid  tiirough  it.  Thus  while  Legallois 
coutribated  little  that  is  entiiely  new,  he  certainty  empha- 
siied  and  enlai^ed  that  which  is  of  most  value  in  the  work  of 
Us  predecessors,  an<l  gave  to  investigation  of  nerve  action  a 
new  impetus  and  direction. 

The  truth  itself  could  hardly  have  awakened  more  profound 
and  universal  int«n*st  than  the  error  of  Galvani,  alrea<ly 
described  in  the  introductorj-  chapter.  Bnt  with  this  excite- 
mont  naturally  euou^'h  arose  a  cloud  of  speculations  which 
■gain  involve*!  the  subject  ol  nerve  action  in  lawless  confu- 
sion. Even  Alexander  von  Uuuiboldt,  as  late  as  1797,  was 
led,  in  spite  of  the  good  experimental  evidence  of  Whj-tt, 
into  the  most  laborious  attempts  to  explain  sympathy 
between  diflerent  nerves  by  *' conduction  *'  and  anastomoses, 
and  proximity  of  origin  of  nerves,  and  by  the  fact  that  one 
ne-Tie  Uva  in  the  "  sensible  atmosphere  "  of  another. 

Bow  this  confusion  is  cleared  up  by  the  timely  diHeovery  of 
a  law  as  i-i  t  to  nervous  action  as  that  of  circulation 

to  the  pir        ^.  of  the  Itlood  must  lie  reserved  for  a  snbse- 
qMOt  chapter. 

■  (£ovret  de  LegalloU.  FarU^IBW,  Vol.  I,  p.  U^V^. 

■  LrfmlloU.    op.  dU,  Tol.  I,  p.  96B. 
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OBSEBVATIOKS  ON  OOLLBGB  SEyiORS  A2n>  ELEC- 
TIVES  Df   PSYCHOLOGICAL  StrBJECTS. 


Bt  E.  a.  Kisrpatkick,  Scholar  In  Psjchologr  >c  Clark  rolv«nlt]r* 

A  few  yean  ago  Dr.  O.  Stanley  Uall,  then  professor  of 
pBychology  in  the  Johnn  Hopkins  Universitj'.  asked  elevfltt 
profeaiKtrs  of  philosophical  subjects  in  all  the  lai^er  eastern 
and  two  western  colleges  or  nniversities,  to  reqaest  their 
senior  stndenta  near  the  close  of  their  last  year  to  answer 
c-arefnlly  and  in  writing  the  few  simple  questions  below. 
From  these  answers  abont  two  hundred  and  twenty  were 
selected  for  this  rejrort.  Nearly  all  rweeived  were  deliberate 
and  st^riouH  and  not  a  few  were  elatxirated  to  considcsabto 
length.  They  do  not  admit  of  statistical  i>rKsentat3on«  batj 
collated  as  below  (chiefly  in  the  ironU  of  (hf  Ktudn'ut.  *^arA 
clause  reprfst-ntiug  a  pt-rmn),  form  a  composite  portrait  of  the 
positions  held,  and  tlic  educational  value  of  these  studies  from 
tlie  stndent  standpoint,  of  isi^ificance  for  teachers  of  these 
subjects.  They  have  not  only  educational  but  anthropological 
significance,  and  reflect  many  sides  and  phages  of  mental  evo- 
lution or  psychogenesis  which  an  ordinary  examination 
paper  does  not  touch. 

I.  The  first  question  was  xcky  thefn'  9tudiea  toert  chosen. 
Here  only  answers  where  these  studies  are  elective  or  optional 
are  considered  (ITS).  Excluding  nearly  a  score  of  cases  where 
tiie  determimng  factor  was  the  advice  of  parents*  a  friend^  or 
personal  liking  for  the  professor,  or  respect  for  his  repo- 
tation,  or  a  choice  between  two  or  more  erUs  to  avoid  a  still 
more  hated  study,  the  motives  fall  i-eadily  into  the  two  classes 
of  utilitarian  and  more  purely  educational.  Five  chose  psy- 
chologj'  as  a  study  useful  for  medicine,  three  chose  philosoph- 
ical subjects  as  helpful  for  law.  twenty  as  a  preparation  for 
theological  study,  four  each  for  history  and  literature,  others 
as  a  help  to  know  character,  to  know  motives  and  how  to 
deal  with  men,  to  know  self  and  others.  The  less  practical 
objoctti  songht  by  thirty-nine  were  mental  discipline  or  culture; 
tiilrty-Miz  sought  further  light  in  problems  in  the  field  of 
nfttornl  history  including  evolntion,  seven  sought  a  better 
grasp  of  problems  in  physical  sciences,  about  three-score 
Nought  light  on  religious  and  ethical  questions,  or  it  was  a 
rhauce  discuHsion  of  fi-ee   will   that  had  turned  the  scale. 
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Some  wanted  help  to  judge  of  doubtful  acts,  uiany  bad  Ibeo- 
log:ipa]  doub(8  tbey  bopcd  to  bave  cleared  up,  or  wanted  to 
find  a  few  certain  beliefs,  or  to  ob\iate  trouble  that  had  arisen 
about  materialism,  apiosticism,  evolution,  or  necessity  and 
freedom,  in  this  order  of  frequency.  Other  nrasons  were 
ttpe<'ified  as  follows:  to  avolil  the  fatal  narrowness  of  the 
specialist,  to  learn  to  rtet^Kt  and  a\-oid  fallacies,  to  get  insipht 
into  mind,  and  rational  prow^fses  and  laws  as  a  necossarj-  part 
of  a  libenil  etlucatiou,  l»e<'auKe  it  wa«  as  hroadfning  as  clas- 
8ic8.  to  learn  of  the  great  teachers  of  the  world,  from  interest 
in  phrenology,  had  heard  of  Berkeley  and  idealism  and 
would  know  what  it  was  all  alwut,  from  interest  awakened  by 
a  phrenological  examination,  to  counteract  the  effects  of  Kant, 
as  an  harmless  ami  elnvating  amnwment,  to  increase  general 
intelligence  and  to  know  that  Kant  ilid  not  sei-ve  under  Cn?sar 
and  I  hat  Plato  was  not  a  Dutcbniau,  to  get  poise  betwc^'U  the 
extremes  of  empiricism  and  ration:dism.  Hcveral  hoiied  to 
gain  a  liirds-eye  view  of  the  whole  tield  of  knowledge,  or  to 
WH'  thfc  background  of  the  sciences,  to  l>e  able  to  uaderstaiid  and 
talk  intelligently  upon  the  important  questions  of  the  day,  to 
ftee  how  philosophy  dealt  witli  the  questions  of  science,  to  learn 
what  the  great  minds  of  the  world  hatl  thought  upon  its  great- 
est qncstions,  or  to  find  the  last  and  best  words  of  the  gieatest 
thinkers  of  every  age  upon  subjects  of  gi-ealcst  interest  to 
man  in  his  highest  capacity.  One  could  not  tell  why  it  wae 
chosen,  but  look  to  it  as  a  duck  to  water,  one  believed  himself 
best  fitted  for  and  most  likely  to  excel  in  it.  One  had  before 
toond  it  a  part  of  his  life.  One  expected  to  find  It  tlie  basis 
of  all  other  studies  and  had  heard  of  it  as  the  science  of 
Miences.  Another  thought  it  the  r<?sum<5  of  all  other  studies. 
Another  reasoned,  that  as  science  dealt  with  matter,  and 
philosophy  with  mind,  it  wonld  teach  him  how  to  deal 
with  men.  One  thonght  that  as  it  was  abstract  it  would 
re<iuire  and  develop  more  keenness  of  insight  and  power  of 
application.  One  ha<l  wondered  what  thonght  was,  anyway, 
niid  liuw  great  minds  worked.  One  would  learn  to  dii-ect  his 
life  by  it,  to  influence  others  more,  it  would  help  and  insure 
pri>gre».H,  or  to  get  settled  in  belief,  strengthen  conviction,  to 
u-.im  to  tell  false  from  true,  to  get  a  foundation,  to  dear  np 
^llie  question  of  iuimortulity,  to  settle  the  <iuestion  of  inspira- 
ion  of  the  Hiblc  and  miracles,  to  know  Go«l  and  duty,  to 
imland  the  relations  of  mind  and  nmtter,  to  know  the 
prtdttt'niH  nf  the  world  and  of  individual  thinkers, 
lo  p't  rid  of  dngmaii&m,  to  gain  independem-e  of  thought, 
p«iwer  of  geneniHwition.  ability  to  make  compn-hensive  judg- 
ments, to  arrange  very  nnassimilated  fact«,  to  concentrate 
and  direct  my  efforts,  to  know  general  principles,  to  get  tliP 
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haltit  of  ftTonrat^  thinkin^r,  to  develop  my  mental  poirers  aa 
far  fut  poHHible. 

Among  the  more  elaborated  and  detailed  aortwers  to  the 
first  queMlion  are  two  which  give  greAt  prominence  to  a  love  of 
difloaBBion  and  detiate,  and  the  fttrangv  magical  attraction  of 
all  questions  which  had  two  even  sides  or  even  those 
in  their  nature  insoluble;  several  whose  philosophical  in- 
terest began  at  some  particular  moment,  iH-rhaps  in  early 
boyhood,  when  the  question  occurred  suddenly,  perhaps 
before  a  mirror,  'Who  or  what  am  I,  what  is  T,  or  how 
did  I  come  to  be  I  and  not  some  one  else  in  part  or  in  whole?'' 
and  speaking  one's  own  name  or  gazing  at  it  written,  as  in  a 
spell,  Increnosed  the  self -estrangement  and  wonder.  Several 
describe  a  great  growing  sense  of  the  strangeness  and  unre- 
ality' of  all  things,  and  even  persons  about  them.  Wliat  are 
things ;  are  they  real ;  what  do  I  and  they  meani  One  was 
posse&sed  tor  years  with  the  haunting  suspicion  that  probably 
only  things  at  the  moment  attended  to  were  really  real,  and 
all  others,  perhaps,  itassed  out  of  existence.  Several  bad 
spun  crude  theories  of  their  own  they  wished  to  test.  Two 
describe  an  attack  of  theologicnl  skepticism  with  detail, 
which,  especially  in  one  case,  is  pjithetic  and  almost  magiiiti- 
cent;  and  one  hail  hail  a  prolonged  and  hardly  less  serious 
experience  with  the  problem  of  free  will,  which  these  studies 
were  to  clear  up. 

11.  The  second  qnestion  was,  "  trhaf  /inve  you  already 
gained  o/'  vnlue  ft-om  thfff  shidif^tV  Only  six  profess  to  hare 
gained  nothing.  Of  these,  one  hated  it.  another  had  forever 
lost  his  peatv  of  mind  and  wished  he  had  never  heard  of 
philosophy,  two  had  liad  their  curiosity  deepened  (one  would 
study  it  forty  years  like  Kant  before  he  could  answer  this  qnes- 
tion),  two  still  had  little,  but  expected  much.  Another  small 
group  of  students  had  been  made  more  discriminative  but 
less  confident,  if  an>'thiug.  or  had  concluded  that  common- 
sense,  or  in  one  case,  unreflc^-t-ing  conscience  was  not  a  safe 
guide,  one  that  all  off-hand  judgments  were  worthless,  one 
that  to  actually  prove  anything  whs  intpossible.  one  that  the 
contradictions  of  eximrieniie  (;onld  not  l)e  nn-onciled.  one  that 
things  were  not  as  they  seemed,  or  not  so  real  after  all.  One 
had  come  to  so  hate  introsi>ection  and  analogies  that  he  would 
escape  their  paralyzing  effects  by  l>econting  hh  much  of  an 
animal  as  [Ktssible.  One  had  gained  so  many  more  doubts 
tha:i  he  ever  heard  of  befoi-e  that  he  was  miserable  and  bad 
even  miMiitated  suicide  at  two  different  times.  Two  had 
learned  that  their  mission  was  to  combat  or  expose  agnosti- 
cism, skepticism,  materialism  or  determinism. 

The  chief  advantage  gained  and  most  oft«n  specified  was 
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religions.  The  mo^t  common  or  typical  jihraBee  are  as 
loilowfl  : — Clearer  apprehension  of  God  and  duty  j  satisfied  all 
my  lonnerly  grave  intellectual  difficulties  alxint  religion  ; 
shown  me  tiie  ground  for  my  religions  belief ;  made  me  able  to 
comprehend  the  divine  goveniment;  removed  the  sense  of 
conflict  Iwtween  science  and  theism;  shown  me  the  authority 
of  the  bible,  God,  inunort-ality ;  (H)nvinced  mc  of  free  will; 
revealed  the  truths  at  the  basis  of  religion ;  has  brought  me  by 
oonsidering  nonchristian  truths  to  understand  and  see  the 
superiority  of  Christianity  ;  my  ideas  of  Gml  and  uatun;  are 
chiuiged,  enlanfiKl,  established ;  has  revealed  solid  fonnda- 
UouH  by  cleui-ing  away  much  rubbish  in  religion  ;  has  biught 
mc  to  respect  sint^re  doubts  aud  to  relieve  them  ;  has  given 
mo  a  few  j>OHitive  couvictious  to  live  and  work  by  ;  has  set- 
tleil  the  mind  and  given  faith  l^ettor  foundations. 

Xt'arly  all  siM'ciflcd  one  or  more  of  the  following  motives  or 
DOtes : — Groir(h,  e.  g.,  gained  mental  development;  made  a 
man  of  the  boy ;  matured  me  more  than  any  otiicr  study ; 
moro  than  all  the  previous  three  years  :  the  evolution  of  the 
highest  truths  from  many  systems  has  aroused  me,  eomi}eUed 
reflection,  generated  in  me  a  new  life,  et<.*.  l}i»eipHne : — e.  g., 
inci-eased  my  power  of  application ;  (juiekened  pei-ception 
and  apprehension ;  made  me  able  to  deal  with  abstract  ideas 
and  questions;  to  choose  premises  and  reason  logically;  to 
analyze  all  things  and  see  the  relations  between  parts  aud  the 
whole  ;  to  see  fallacies  and  direct  tJie  parts  in  a  discussion  ; 
to  coucentrate  and  direct  all  my  efforts ;  given  the  habit  of 
accurate  thinking ;  to  exercise  the  mind  rather  than  cram  it 
with  facts,  etc.  Vnity  ami  reUttion: — e.  g.,  it  baa  given 
unity  to  my  mind  and  to  all  my  life  ;  shown  me  my  relations 
\o  otlierR  and  to  nniversai  trntJis ;  has  shown  me  one  basis 
for  all  future  study ;  that  the  relation  of  things  is  the  form 
of  reason  ;  that  all  knowing  is  rt^lating ;  taught  tlie  oi'giuiic 
unity  of  the  worlil.  linadOi  aud  ihpfh: — It  goes  to  the 
bottom  an<I  get^  absolute  proof  of  things  :  gives  &e  habit  of 
looking  at  the  nature  of  things  aud  shows  reasonsand  canseSf 
principles  vs.  fact«,  meat  vs.  shell,  makes  eandld  and  fair- 
minded  ;  shows  sabje<*ts  in  all  their  bearings  ;  goes  to  tiie 
heart  of  things  and  teaches  the  folly  of  superficiality;  have 
tieen  greatly  broadenwl  and  deepened,  etc.  Mii^rfUontnux 
jftaf/i  m  rlraifil  up: — Kvolution,  relation  of  mind  and  matter, 
and  of  brain  aud  thought;  has  shown  the  great  problmis  of 
the  world  one  by  one ;  gives  insight  into  the  tuniiug  |H>iuts 
of  ireat  iincbtions  :  tht*  keys  to  the  treason-  liouse  ol  knowl- 
«d|(e:  kills  all  pn?judtc4*H  iLgainst  men  and  vii->W8:  shows  d 
zny  mIstaki-'S  in  thought  aud  action;  makes  me  toi'-nii 
even   unitopulai    things,    aud    to   make  allowance  fu- 
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children  and  the  ipnorant ;  feel  th**  nc^s-asity  of  testing  all 
theoriCR ;  gives  an  idea  of  human  progre^H  and  the  unity  of 
history;  turns  the  mind  in  on  itself;  given  new  and  stronger 
IntereHt  in  all  other  branchcH  of  knowledge ;  freedom  from 
conventionalism  and  dogmatism. 

To  illnstrate  the  form  of  these  very  int^restixig  returns  I 
quote  from  a  few. 

1.  I  have  at  last  won  a  few  convictions  I  can  live  by  and. 
preach.  They  have  brought  luc  much  peace.  1  have  been  at 
sea  a  long  time  ;  I  have  now  landed  and  got  a  little  patch  of 
fETOund  to  cultivate  ;  I  begin  to  feel  the  blesse^lness  of  a 
purely  individualistic  mental  attitude,  and  this  is  the  label  of 
my  creed. 

2.  I  have  been  deeply  interested  in  philosophy  and  philos- 
ophers, hut  have  adopted  no  particular  opinion  and  cast  no 
anchor.  I  have  been  working  by  myself  on,  criteria  of  truth 
and  grounds  of  belief.  I  feel  and  believe  we  know  some 
absolute  truth,  but  I  am  at  a  loss  to  know  from  either  books, 
professors,  or  my  own  thinking,  how  I  shall  be  certain  as  to 
what  is  absolute  truth.  I  expect  to  outgrow  this  state  and  so 
keep  right  on  studying.  I  am  looking  for  a  modest  itostulate 
to  start  with.  Reaction  from  Prof. 's  dogmatic  the- 
ology first  causetl  me  to  study  philosophy. 

3.  The  desire  for  a  unitary  and  harmonious  mental  uni- 
verse has  been  the  most  conwrious  if  not  deepest  motive  in 
all  my  philosophical  study  and  rending.  My  Kecond  great 
interest  is  in  history  as  a  development  of  thought.  The  results 
of  philosophic  study  for  me  have  l)een  largely  negative, —  aii 
einaiK'ipatiuii  of  tlie  uiind.  I  am  less  imposed  on  liy  theories 
and  terms.  Even  ideas  like  sut>stajiee,  cause,  necessity,  render 
up  their  absoluteness.  As  a  cathai'tic  for  purifying  and 
purging  the  mind  nothing  eqnals  philosophy.  I  have  gained 
also  a  few  fixed  points  or  fundamental  ways  of  looking  at 
things,  e.  g.,  the  absolute  oneness  of  the  universe  and  the 
general  tnitli  of  idealism,  the  laws  of  intelligence  or  insight 
into  the  stnu'tiin*  of  tlie  universe. 

4.  1  have  deterrainwl  to  devote  myself  to  philo.sophy  from 
love  of  unntvelliug,  tucking  in  ragged  edges,  and  generally 
tninsi)Osing  my  ideas  from  a  more  chaotic  to  a  more  syste- 
matic and  concentrated  shape, —  a  formal  interest  therefore. 
At  the  outset,  the  materia}  mystery  of  what  the  natorc  o!  the 
world  is,  whether  rational  or  othcnvise,  goaded  mc  a  good 
deal  and  I  hoped  for  a  solution.  At  present.  I  do  not  hope 
for  it  in  the  way  I  did  then,  as  a  decision  posidvp.  J  believe 
philosophy  shows  us  that  we  arc  entitled  to  make  practical 
assumptions  in  the  matter,  skepticism  itself  being  the  afisump- 
tlon  of  a  definite  praoti<-al  attitude.  This  perntiMton  on  the 
part  of  philosophy  I  reckon  a  great  material  gain. 
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m.  Whone  icrifinff9  in  t/icjte  ^^cMa  have  impreived  t/ou 
mt^tf  The  answers  are  in  order  of  fre^iacney  beginning  with 
the  autliors  most  nnineronsly  preferred: — Herbert  Spencer, 
Kant,  Emerson,  George  Eliot,  Plato,  Corlyle,  Hnme,  Hegel, 
DescATtes,  Darwin,  Huxley,  Kingsley,  Cicero,  Wordsworth, 
Keats,  J.  8.  Mill,  Locke,  Pope,  Jevons.  Schwegler,  Coleridge, 
Paley,  Max  Miiller,  Joseph  Cook,  Flint,  G.  li.  LfCwes,  Haw- 
thorne, Browning.  John  Fiske,  Uifkok,  llushnel,  Kdwards. 
Many  others  received  individual  mention. 

IV.  What  MiiftjerjM  covertfi  bt/  fhe  coursei*  in  this  dvpart- 
meti/  Anrc  iiitetvjtft-d  t/ou  vimtf/  The  answers,  again  in  onler 
of  freqnt^ncy,  were  a«  follows: — Evolntion,  deity,  theological 
qnestjons,  free  will,  psyt-hological  marvclH,  idealism,  agnosti- 
cism, animal  intelligence,  origin  and  validity  of  knowle«Jge, 
her«*dity,  peKsiniisni.  pantheism,  immortality,  brain-centres, 
hypnotism,  e<huation,  Kjiace  and  time,  progressive  orthodoxy, 
IranHreiidenlaliKiii,  uehular  liyiwthesis. 

Material  so  divei-sified  eaii  Imh  presented  statintically  only 
with  some  arbitrariness,  but  if  it  is  hard  to  count,  it  is  still 
harder  to  weigh.  It  is  sur[>''ising  that  the  respects  in  which 
the  iitandpoint^  opinion  or  method  of  the  different  professors, 
fnstitntions  or  even  the  different  philosophical  disciplines 
differ  arc  almost  never  apparent  in  tliese  i-etnms.  On  the 
other  hand  the  most  diverse  degrees  of  botli  maturity  and  pro- 
ficieney  atv  stJikingly  manifest.  Most  Ix-eame  deeply  inter- 
€«t<^1  and  thought  they  found  great  good  and  enlargement 
which  wan  very  rarely  measured  by  ntilitarian  ends.  There  is 
also  a  genuineness,  sincerity  and  great  earnestness  about  these 
nufonucd  first  txty-manish  impressions  of  the  great  problems 
of  tlie  world  and  man,  and  hai-dty  a  trace  of  affectation.  These 
iaaU«rs  are  rent,  the  intercMs  are  living,  and  a  few  papers 
conld  be  selected  as  constituting  an  ideal  examination  far 
deeper  than  any  professor's  <juestions  go.  II  all  instrnctors 
wonld  habitually  append  riucstion  11  to  every  exaniiuation 
Iiapfcr  they  would,  we  think,  learn  very  much  of  value  to 
them  fts  teachers  concerning  the  forms  of  youthful  interest 
that  are  strongest,  and  the  tx>ltom  quintessential  wisdom  that 
ttbidcj<.  and  would  thus  l>e  able  to  greatly,  if  slowly,  increase 
their  pedagogic  powers  of  adaptation.  If  this  kind  of  inves- 
tigation Were  followed  out  in  more  detail  much  further  light 
wonld  \»  §hed,  we  are  convince*!,  upon  the  practical  (question 
of  elertives.  and  iii>on  the  psychological  anthropology  of  the 
later  HtJtges  of  adolescent  maturity. 

A  morn  comprfhensive  colle<'tion  and  a  more  detailed 
study  of  Kiieh  returns  in  the  light  of  this  general  and  prelim- 
ixmry  survey  wonld.  without  a  doubt,  yield  results  of  great 
acientiflr  and  pnictical  value. 


A  SIMPLE  AKD  INEXPENSIVE  CHKONOSCOPE. 


E.  C.  Saxpord,  Ph.  D. 


The  application  of  the  principle  of  the  vernier  to  the  exact 
measurement  ol  time  was  suggested  forty  years  ago  by  Kaiser, 
the  vetenui  astronomer  of  Leyden.'  From  an  absti-act  of  one 
of  his  papers  in  an  early  volume  of  Carl's  litptr/ionum  fiir 
phijsikalischc  Technik,  the  suggestion  here  to  ha  developed 
was  received. 

In  piineiple,  the  instrument  is  as  simple  as  possible — 
nothing  more  than  two  pendulums,  one  swinging  across  \Xa 
arc  in  a  second,  the  other  iu  a  little  less  or  a  little  more  than 
a  sct^ond  ;  for  example,  in  ninety-nine  hundi-e*Uhs.  The  more 
rapid  one  will  then  gain  on  the  slower  one  a  hundredth  of  a 
second  iu  each  swiug  of  the  latter,  and  when  they  f^Xaxt 
together  will  exactly  coincide  with  it  at  the  one-hundredth 
swing,  the  two-hundredth  swing,  and  so  pn.  The  application 
of  the  instrument  is  equally  simple.  Itequired  the  time  that 
elapses  between  the  beginning  and  end  of  some  phenomenon 
— say,  the  fall  of  a  ball.  When  the  ball  starts,  the  full  second 
pendulum  is  started ;  when  the  ball  stops,  the  more  rapid 
pendnlnra  is  started.  The  latter  gains  one  one-hnndi-edth  of 
a  second  during  each  swing  of  the  former,  and  finally  over- 
takes it.  It  is,  therefore,  only  nec«s.sary  to  know  the  number 
of  swings  raiule  by  the  slower  pendulum  liefore  this  happens, 
U>  know  the  number  of  hundredlhs  of  a  seiond  int<*rvening 
between  tlie  HtartJug  of  the  two  pendulums,  or  l)etweien  the 
begiiming  and  end  of  the  fall  of  the  liall.  More  explicit 
examples  will  be  given  l)elow. 

In  the  actual  construction  of  such  an  instrument  two  points 
need  care;  namely,  the  stalling  of  the  pendulums,  and  the 
recognition  of  the  swing  iu  which  the.v  exactly  coincide.  Tlie 
first  is  I'ather  easily  managed,  by  having  the  pendulums  held 
at  one  end  of  their  arc  by  electromagnets  and  releasing  them 
by  breaking  tJie  electric  circuit.     The   other  also    may   be 

'"On  a  new  npplloatlon  of  the  principle  of  the  nonlns  to  the  extct 
observation  of  sudden  pheuonieDa.'*  TQdKhrlfl  roor  df  Wit-  en  Naluur- 
kundiyr  iyf.t''u.trh/tpjwn.  Vol.  V,  ISSl.  Also  applied  by  him  to  ihe 
meBBureroent  of  uscroiioinical  i>er»ousl  equatloo:  be  volleUlRe  bepftliag 
Twi  persoonlijke  foucea  bij  sterrekundlge  wuuraemiDK^n-  Vertlafffi  ^n 
fMfdfrfwffTf^fn  der  tiliademii  d<r  wttenazhapptn,  Amsterdam,  AfdtfUng  n<i(u- 
vrkHnd-y  xv.  ISiVl,  173;  al«o  In  nbstmft  iu  the  Arrh'eeB  nferlandaUet 
dcs  Sciences.  Uarlem,  1,  1S&6, 193. 
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arc>ompliHb(Hl  tty  making  the  two  ponchilums,  wliou  they  coin- 
cide, fompletpO  au  electric  circuit  theiUKelves,  in  which  in  placed 
a  telegraph  sounder.  In  the  cut  t>eIow,  Fig.  I  reprewnitN  the 
pendulnms  as  seen  from  In  front,  pendulum  B  held  l>y  itfl 
electromagnet,  pcndolnm  A  at  rest  in  its  middle  pOHition.  T 
is  a  little  trough  of  mercury  into  which  platinum  wires  «  s,  at 
the  lower  end  of  the  two  pendulumB,  dip  when  the  pendulums 
are  in  their  middle  position.  From  these  platinum  polnbi 
wires  (not  represented  in  the  fi^ire)  run  up  the  pendulnms  to 
the  knife-eilge.s  (Fig.  I,  k.  Fig.  II,  k  and  it:')  on  which  the  pon- 
dalums  rest.  In  Fig.  II  is  represented  the  shelf  by  which  the 
pendulums  are  supported.     The  knife-edges  rest  upon  metal 


-ff 


U     FifU 


Fi^.m. 


Fif  r. 

plat««.f7  h  r  tl.  fastened  to  the  shell ;  and  from  two  of  tliese,  a 
and  (/,  wires  are  leail  to  the  binding  iK)sts,  K  E".  Now.  when 
the  wirPH  of  an  electric  circuit  are  fastencil  into  these  binding 
tx)st8,  the  circuit  will  be  complete  when  the  platinum  [toints 
of  both  pendulnms  are  in  the  merour)'  of  the  trough,  and 
at  all  other  times  will  remain  broken.  "When  the 
Iiendiihimit  an;  at  re«t  the  circuit  will  he  continuously 
clOMi-d.  "When  they  are  swinging  it  will  \k'  closed 
(and  the  Kouudcr  will  cli<-k).  as  often  as  both  cross  the 
mercury  at  thi-  sanii'  time,  either  going  In  the  same  or  in 
oppoftitv  dii-ectiuns:  that  is.  when  they  coincide  or  are  just 
halfway  between  coincidences.  Fig.  Ill  is  a  plan  of  the  instru- 
ment at  a  level  just  al>ove  the  pendulam  bobs  (.1  and  £), 
abowing  the  electromagnets,  M  and  M,  and  the  mercury 
trough.  T. 
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The  eafic  with  which  a  tolerably  accurate  Instrmiient  of  thifl 
kiud  fau  l»e  made,  and  its  very  small  expense,  will  appear  it 
I  describe  more  hilly  one  recently  made  here  in  the  carpenter's 
shop  of  the  physiolopcal  department.  The  framework  of  the 
instrnment  is  a  pine  board  a  foot  wide  and  about  two  feet 
long,  kept  upright  by  horizontal  pieces  nailed  to  it6  sides  at 
the  bottom.  AlK>ut  halfway  np,  on  the  factt  of  this  Iward,  is 
fastenwl  a  shelf  three  and  a  half  inches  wide,  through  longi- 
tudinal slots  in  which  the  i>endulnni8  hang.  The  pendulums, 
whicli  in  thin  case  swing  across  their  arc  in  approximate 
half-Keconds,  instead  of  whole  seconds  as  in  the  example 
alK>ve,  art^  alwnt  20  inches  long.  Their  rods  are  pine  slats 
about  seven  eighth.s  of  an  inch  wide  and  tJin-e  sixt^'eutha 
of  an  inch  thick.  The  knife-edgeg,  which  are  pnt  tJjrongh 
the  slats  a  little  above  their  middle,  were  made  by  filing  bits 
of  eighth  of  an  inch  iron  wire  into  triangular  aha^ie ;  and  to 
hold  them  in  plaee,  th«y  are  soldered  to  little  liands  of  tin 
that  encircle  the  pendulum  rods  just  alx>ve  them.  The  plates 
on  which  the  kuife-tnlges  rest  are  small  pieces  of  sheet  braas 
screwed  to  the  wooden  shelf,  and  have  shallow  notches  filed 
in  them  to  keep  the  knife-edges  fi-on»  getting  out  of  plaoe  in 
the  oi-dinary  hondliug  of  the  pendulums.  The  pendulum  bobs 
are  made  of  sheet  lead,  several  thicknesses  being  cut  in  oval 
form  and  bent  aroand  the  rodH  and  their  edges  caught 
together  with  solder.  They  weigh  not  far  from  three  quarters 
of  a  pound  apii^-e.  They  were  made  so  as  to  i*lip  tightly  upon 
the  rods  till  a  coarse  adjustment  could  be  made,  and  then 
were  fixed  in  place  by  driving  a  headless  pin  through  each. 
The  electromagnets,  the  two  bobbins  of  such  a  magnet  as  is 
usetl  in  onUnary  telegraph  sonmlers.  were  screwed  to  a  bit  of 
woo*l  and  fasteneil  at  the  proper  angle  to  the  back  piece  of  the 
instniment  and  to  one  of  the  side  pieces  that  keep  the  latter 
erect.  The  mercury  trough  was  made  by  filing  a  groove  abont 
an  eighth  of  an  inch  wide  and  an  eighth  of  an  inch  deep  in  a  small 
piece  of  hani  rubber,  and  damming  up  the  ends  with  sealing 
wax.  This  trough  was  further  fixed  with  sealing  wax  in  a  shal- 
low china  dish  to  catch  any  mercnrj'  that  might  lie  spilled,  and 
the  whole  was  adjusted  hy  hand,  so  that  the  platinum  points 
rested  in  the  middle  of  the  mercury  when  the  pendulums  were 
at  rest.  The  electromagnets  and  six  binding  posts  can  be 
bought  ready-made  for  one  dollar  and  sixty  cent*  respectively ; 
a  quarter's  worth  of  sheet  lead  is  ample  ;  the  bits  of  brass,  the 
hanl  rubber  for  the  menrury  trough,  the  platinum  wires,  the 
boanis  for  the  fnimi%  etr.,  etc.,  together  ^loulil  not  cost  morft 
thau  a  dollar — a  total  of  two  dollars  and  eighty  five  cents. 
While  this  iustnimeut  was  not  careleHsly  made,  il  lacks,  BA 
appeai-s   from   the  aliove  description,    the   fine   adi  ustmMitB 
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and  many  of  the  convpniennes  that  could  readily  be  Kupplied 
by  an  experienced  met^hanic,  and,  in  especial,  it  lacks  the  per- 
manency of  adjnfltment  tiiat  an  instrnmcnt  so  ma«Ie  would 
certainly  pOHsess. 

The  rexnl:itioD  of  the  instrument  in  an  important  and  Home- 
■what  tediouH  matter,  but  not  a  difficult  one.  In  onr  instru- 
ment thf*  iM'udulums  will  continue  to  swing  long  enough  to  be 
conntc^i  for  several  minutes.  If  one  is  at  re.st  with  it^  point 
in  the  mercury,  the  other  T*ill  make  and  break  circuit  at  every 
swing.  Iliat  is  every  hall-second,  and  its  vibrations  may  be 
oonnted  from  the  clicks  of  the  sounder,  a  process  which  prac- 
tice considerably  facilitates.  If  the  observer  follows  the  pen- 
dulum with  his  eye  he  finds  the  task  n  little  easier — at  least  it 
seem^  so  to  the  writer — and  he  has  the  further  advantage  of  a 
constant  check  on  his  counting  in  the  fact  that  the  pendulum 
moves  one  way  for  all  odd  numbt^rs  and  the  other  way  for  all 
even  nuuiljers.  To  find  the  rate  of  the  pendulum,  the  observer 
listens  to  the  clicks  of  the  sounder,  following  at  the  same  lime 
the  second  hand  of  his  watcJi  till  it  marks  a  division  simulta- 
neously with  a  click,  counts  that  naught,  the  next  click  one, 
ftnd  so  on  for  five  minutes  or  more  as  he  desires,  and  thus 
discovers  how  nearly  his  pendulum  makes  the  require<l  num- 
ber of  swings.  In  this  way  it  is  not  dithcnit  to  get  the 
nnmber  to  a  single  vibration.  The  following  ai-e  the  resnlts 
of  several  snch  counts,  on  th»^  slower  i>endulnm  of  our  instm- 
ment,  made  at  one  sitting.' 

Couat  by     half-Mcondi  for    9  mlnattis:  10S3    agtinst  1080  reuolred. 

••        whole  aecoQds  "     10     "  602        "  000      *' 

"  half-Mconda  '•      ft     "  1083        "  lOSO      " 

*'        whole  secoDda  "    10     "  6014      "  WW      " 

hall-secODds  "     10      "  ia03        "  1200      " 

"         whole  sccoDdB  "      H    "  572         "  670       " 

It  will  probably  be  found  convenient  to  leave  the  pendulum 
with  a  small  error,  and  make  a  numerical  correction,  if  neces- 
Mtry.  in  the  final  results. 

Having  fixed  the  rate  of  the  full  time  pendulum,  a  more 
rapid  way  is  oi>en  for  the  setting  of  the  other.  After  a  coarse 
adjuKtmcut  by  counting,  the  two  magnets  may  l>e  brought 


'Hw  pendalom  oomp1ete«  a  Tlbrmtlon  In  a  fillghtly  shorter  |>eriod  &s 
tu  arv  growi  ntnaMer;  tueasurciueuu  tuadc  OD  the  slower  pendulum 
with  tb«  (BDlDg-tork  (thougb  oa  another  occaiion,  when  a  itlngl<«  tount 
■bowed  the  nit«orthe  [loudulumitMirn  trifle  tlower)  save  the  folluwiug 
valoM  In  thoauiudth.4  of  u  Aocimd  u  the  time  of  u  douole  vlbratlou;  Ac 
tta«lUrmO0O.9;ftftvr  llvo  minutes,  &l}8.4;arterQloe  uilautci.  996.5  U 
w«  aiiorae  chat  thii  lucreAaln^  lost  Is  equlvaleat  to  a  ■hortenlng  of 
«A4.<h  of  the  nix  huudred  double  vlbratlou*  by  au  amouut  equal  to  the 
loM  ihowii  after  five  mloates.  we  get  sotnethiuic  over  oue  atia  a  half  as 
tba  DUBiher  of  rlbratlous  galued  oy  the  peuduluui  upoa  U»etl  la  tea 
mlBntw. 
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into  one  electric  circuit,  and  the  two  pcnduluni.s  released  at 
thi-  same  instant  by  the  brcjiking  of  that  circuit.  Theswin^ 
of  the  slower  pendulum  may  now  bo  counted  till  the  two  are 
exactly  in  opposition  (halfway  to  a  coincidence),  which 
should  occur,  if  the  rapid  pendnlnm  is  nearly  rights,  after 
about  one  hundred  half -seconds  ;  or,  if  one  prefers,  the  count 
may  be  carried  on  to  a  coincidence  which  should  occur  after 
about  200  half-setronds.  The  error  is  thus  found  by  counting 
one  or  two  hnndred  instead  of  five  hundred  or  a  thoasand.  A 
very  little  change  in  the  pendulums  shows  itself  at  once  in 
the  number  upon  which  the  opposition  or  coincidence  occurs ; 
a<ILfferenceof  one  ten-tlioiiRandthof  a  second  in  each  vibration, 
amounting  to  one  one-hundredtli  of  a  second  in  one  hnndred 
■vibrations,  will  make  a  difference  of  one  in  the  number  of 
the  Wbration  in  which  the  opposition  or  coincidence  occurs. 
Indeed,  the  required  chajige  of  atljustment  is  often  so  minute 
that  it  is  convenient,  as  I)efore,  to  leave  a  small  error  for 
numerical  correction.  The  differenc*'  lietween  tables  A  and 
JS,  billow,  are  probably  due  to  small  accidental  disturbances 
of  adjustment  or  to  spontaneous  chaii^CK  in  tie  materials  of 
the  instrument;  and  even  larger  differences  have  sometimes 
Im'w  found,  but  so  long  as  the  rate  remains  constant  during  a 
series  of  experiments,  accurate  results  can  be  obtained  by  cor- 
rection, even  from  such  a  machine  as  the  one  above 
deKcril)ed.' 

A. — TitbU  showinri  nuw^frs  (half~tecoH(U}  on  vthich  ocewred  Ae  cUeJu 
marktnff  opposition  an<3  coincidence. 


April  8. 

Oppocltlou. 
100      101 

ColDcldeoce. 
-200      201 

M 

100 
100 
100 

Wl 
101 
101 

199    2O0    aoi 

aOO      201 

N 

100 

101 

300      201 

a03 

00 

100 

101 

iooc^ao] 

302 

100 

101 

301 

303 

308 

100 

101 

•201 

303 

100 

101 

103<?3 

200      201 

203 

100 

101 

301 

303 

'As  these  tables  !!bow,  the  clicks  do  not  Icdtcalc  n  single  swIdk  <>'  t^he 
pendulum,  ad  thst  to  nhich  tli<*  opposition  or  coincidence  belonj^fi,  but 
two  ai  least,  and  soiuetlmf^  three.  'Iliis.  however,  is  aot  a  serious  di»> 
adTanUfCP ;  for  i^  thrw  are  indic*Eed,  the  oppoflUlon  or  colncldeoce  falls 
most  uearlv  on  the  middle  one  of  the  three,  or  If  two,  between  tbem. 
Indeed,  it  Is  gometlmps  poPsSble  to  tell  from  the  different  int«Delt7  "' 
the  two  clicks,  wbich  stands  uearest  to  the  exact  oppOHitiou  or  coin- 
cidence. 
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I'S.— Thbfe  MowfnjT  numbtrw  {ha{f-<iccond$j  on  vhlch  occurred  the  cliek* 
trkinp  oppowttioh. 

April  13. 

Flret  Merles:  Opposition.        8«cood  Seri«i :  OpiK>«)t]oD. 


100  101 
101 
100  101 
100  101 
100  101 
100(¥)10l 


103 
102 
103 
103 
103 
10-J 
102 
102 
103 
102 


103 

io3cy) 


100 


101 

loa 

101 

103 

101 

103 

101 

103 

101 

joa 

108(?5 


Another  possible  error,  aiid  one  of  a  most  serious  kind,  is 
IntrofinoeU  if  one  of  the  magnets  holds  its  i>endulnm  lonper 
limn  Ihc*  other  after  the  breaking  of  the  cirenit,  which  is 
enpeciiilly  likely  to  happen  if  the  cores  of  the  mngnet«  are 
allowed  to  become  permanently  magnetic.  To  prevent  this, 
In  using  onr  instniment,  a  commutator  has  been  put  into  l>oth 
circuits,  and  the  direction  of  the  current  changed  at  each 
te*t'.  Fortunately,  the  instrument  itself  afforrls  a  meau.s  of 
detecting  this  enor,  if  it  amounts  to  nion-  than  four  or  five 
ihousandths  of  a  second.  Assuming  lliat  the  speed  of  tJie 
pentlulunis  at  the  start  is  such  that  the  breadth  of  the  trough 
of  mercnry  is  reprpH*inted  by  .007  s**c.,  there  will  be  a 
click  from  the  sounder  every  time  that  one  pendulum  is 
within  .tK)7  sec.  of  the  other,  as  the  two  cross  their  middle 
position*  Under  tiiese  circumstances,  three  things  may  hap- 
peJi  when  the  pendulums  start  at  or  near  the  same  instant. 
(a)  If  the  rapid  jwudulum  starts  more  than  .0045  sec.  ahead 
of  the  slow  one,  and  gains  on  the  slow  one  (as  it  does),  one 
qoarter  of  a  hundi-edth  of  a  second  iu  the  quarter  second 
Mort>  it  reaches  the  mercury,  it  will  tie  clear  of  the  mercury 
before  the  slow  pendulum  enters  it,  and  there  will  be  no  click 
of  the  sounder.  (A)  If  the  slow  pendulum  starts  even  as 
little  a«  .0005  sec.  ahead  of  the  rapid  one,  the  latter  will  only 
be  .002  sec.  ahead  when  both  cross  the  mercury,  and  there 
will  be  a  click  of  the  sounder,  and  again  when  the  pendulums 
come  to  tlie  mercury  on  the  return  swiiig.  the  mon^  rapid  one 
having  gained  half  of  a  hundredth  of  a  second  more,  it  will 

'  It  lufh  aa  error  wpre  preront,  it  might  he  bahmcw^d  Id  the  result  by 
iDtrrchujgltiK  the  peadulum*,  io  tliat  Uie  error  ehuuKl  aftbvt  one  for  the 
Orvt  toM  of  UM  MHM  of  meftiareiiMDtv,  and  Che  other  for  the  Mcood 
httU. 

'TttiaMcmta  fair  ■Humptlon.  for  If  the  peDdulums  cause  a  click 
whan  wparmt«^l  by  .007  »ec.,  a  voiQcldcoec  would  always  be  marked  by 
two  clku  and  mighc  be  marked  by  three,  a  coaditloo  of  things  which 
the  table*  alicat^  glvea  ahow  to  happeu  aft^r  th«  p«odalutui)  have 
alrttad;  twuiiK  flfty  or  ooe  hundred  necoods. 
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be  bnt  .007  sec.  ahead,  and  will  cause  a  second  click,  (c) 
When  the  rapid  itendiiliiin  haw  less  of  a  Hturt  than  .0045  sec., 
or  the  slow  one  \c»h  of  a  start  tiiau  .(H)4)r>  hw.,  there  will  li«  a 
single  click  as  they  cross  the  luercurj'.  and  no  si;cond  click 
till  they  reach  opposition. 

To  test  the  accura<'y  of  the  InHtrnmeut  in  aotnal  measan)- 
mentis,  it  was  used  to  measure  the  time  of  the  falling  of  the 
Itall  in  Ihi"  uppai-atii>  ordinarily  used  lor  i-e^ulating  the  Hipp 
chronoscope,  Ih*-  appai-atus  haviu).;  been  Uxed  to  break  a  secoud 
ciri'^uit  instead  of  elosinj;  the  first,  as  in  the  eommou  arrange- 
ment. The  cakulattfl  time  for  the  fall  of  the  ball  i«  vacuo 
waA  310. 2S  thousandths  of  a  second.  The  average  of  foart«en 
measurements  taken  with  a  vibrator  making  sixty  vibrations 
a  secrond,  gave  the  actual  time  as  331.2  thousandths  of  a 
second.  Ten  measurements  with  the  pendulums  (counting 
half-seconds)  gave  tlie  following  as  the  numbei-s  of  the  swings 
npon  which  the  dicks  of  the  sounder  indicating  a  coincidence 
occun-ed : — 

69  67 

Qfl  67 

69  67 

09  67 

69  67 


April  la. 


67(?)  08 
67(i')  68 
67  68 
67  68 
63 


70( ¥?) 


)        60 

)       Q» 

i        60 

i      mi 

i        69 

Neglecting  the  doubtful  numbers  (for  which  the  click  was 
verj'  faint,  if  there  was  any  at  all),  the  average  numlwr  for 
the  coincidence  is  <>8.15  These,  however,  are  half-setronds ; 
the  nnm>>er  of  seconds  (and  the  eon-esiwnding  numl)er  of 
hnndredth.'i  of  a  second)  is  34.076,  or,  in  thousandths  of  a 
8e<;ond,  340.75.  This  first  result  is,  however,  subject  to  cor- 
rection. In  the  fii-st  place,  each  swing  is  counted  when  the 
pendulum  is  in  the  middle  position,  while  the  start  is  made 
from  an  extremity  of  the  arc ;  a  quarter  of  the  gain  of  a  double 
swing,  1.  c,  .0025,  is  therefore  to  1)6  added  to  the  above  result, 
making  343.25.  In  the  next  place,  the  rapid  pendulum  did 
not  at  this  adjustment  of  the  instrument  reach  an  opposition 
at  100  half-seconds,  bnt  on  the  average  at  101.3  (see  table  B 
above).  Each  one  of  the  t>8.l5  half-second  swings  enumerated, 
thcr<!fore,  represents,  not  r^,  but  tVtt  of  a  swing  of'  the  slow 
pendidnui.  Rttducing,  ac<:ordingly,  to  an  exact  adjustment 
gives  67.28  hall  .seconds  and  .33.64  hundredths  of  a  second,  to 
which,  when  .0025  is  added,  as  before,  a  final  result  is 
reached  of  338.!)  thou.saudths  of  a  secoud  —  7.7  tbonsandtha 
of  a  second  in  excess  of  the  result  obtained  with  the  \'ibrator. 
No  correction  is  Loi-o  applied  for  error  of  the  slower  pendulum, 
whidi  on  this  occasion  is  believed  to  have  Ijeen  insignificant. 
In  two  other  series  of  measurements  made  at  another  time, 
one  of  10  and  the  other  of  25  trials,  the  coincidence  fell 
between  67  and  68  seven  times,  on  68  once,  between  68 
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69  twenty-four  timee,  between  70  and  71  twice,  and  between 
72  and  73  once,  the  amount  of  the  iaat  three  t>eiBg  not  impos- 
Bibly  connected  with  irre-^ilarities  in  the  fall  apparatus  itf^elf. 
A  tietter  made  instniment  mi}^ht  give  Ijetter  results,  hut  the 
■ocnnu-y  attainable  with  thi.-*  is  Bufficient  for  tlie  liemonstra- 
tion  of  nearly  all  th<*  inoif  iniiMirtJint  facts  of  simple  leaction- 
tiniMs.  and  abunilantly  no  for  the  lonper  and  mon^  complicated 
rewtionK  with  discrimination  and  choice  and  for  ansociation- 
times,  whert^  the  avera^  vai-iation  of  the  Hinjflt*  tests   in  a 
series  may  itHclf  amount  to  a  tenth  of  a  second  or  more.    For 
^many  of  these  jmrposes.  a  pair  of  pendulums  adjusted  to 
aure  tweuty-fifths  of  a  second  would  answer  well  enough, 
id  the  regulatingof  them  and  the  counting  at  each  observation 
ronld  take  but  one  fourth  the  time.     The  instrument  ha.s  two 
advantages  aside  from  it^  simplicity  and  cheapucHs.     It  ia 
silent  in  its  operation,  and  so  may  lie  used  in  taking  reaction- 
times  in  the  immediate  presence  of  the  subject.     And  it  is 
wcdl  saitod  to  lecture  demonstrations,  for  a  whole  roomful 
easily  see  that  one  pendulum  starts  before  the  other,  and 
can  count  the  swings  to  a  coincidence,  to  all  intents  taking 
part  In  the  obser\'ation  themselves.     The  instrument  (in  the 
l«l«ence  of  any  other  name,  why  not  call  it  a  twifvemier*) 
Ivoiild  be  greatly  imiJiovi'd  by  adding  a  dial  and  second  hand, 
riO  as  to  make  the  <ountlug  automatic,  and  prol>ably  also  by 
iBwinglng  the  pendulums  between  points  instead  of  on  knife- 
[«dgefl.     Care  in  keeping  the  mercury  clean  and  the  contact 
d  at  the  knife-edges  is,  of  coarse,  essential  to  a  satisfac- 
>ry  functioning  of  the  Instrnment. 
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Untenitchvngen  fl&er  die  Phytioiogie  dtr  FroKhhim*. 
Braunschweig,  18Jt5. 

Uebtr  daa  Cf.ntratnenettsnaUM  dtr  j^ilnien  Sidecfue  nehH  tadtrren  l/ntrr^ 
tuehuHfien  U^er  doj  da  MalAseKw.  Prot.  J.  Stelner.  SUzuDg9b«- 
rlchte  d.  Konigl.  preuKtscheo  Academle  d.  Wlssenscbaften  zu  B«rUa. 
XXX 11     li««. 

theilHn'j;  Die  Pisclu.     Prof.  J.  Steixek.     BrauiiM.-hn-eig,  IS8S.  H 

Tlie  wurk  u(  tlii»  author  oa  the  phvslology  ot  the  central  nenrous 
syttenift  of  the  fl^h,  amphibia  and  reptiles,  ha«  alrendy  contioaed  for 
nearly  ten  y«ajfi.  Slniie  the  first  paper  on  the  physiology  of  the  fi-og** 
briiin.  his  general  plan  ha«  wUlcix-d.  io  tlint  iii  hi«  l!i-.t  publivatlou  lie 
BtBlvs  hlH  problem  us  Uie  study  of  the  development  ot  fuut-tion  in  the 
bniln  and  cord  of  the  lower  vertebrates.  Id  thU  stndy  he  is  guided  by 
the  »aiue  general  rulcA  that  eoDtrol  oioriiholoicista  In  tracltig  the 
phvlogeny  of  Btruotare.  'Phis  might  bo  called  a  chapter  iu  com- 
pafative  phy»ioIoKy>  but  tu  tliut  euee  it  U  only  fair  to  add  that 
It  is  undertaken  from  the  ittandpolnt  of  the  doctrine  of  evoIutioD, 
which  certainly  adds  a  frcah  Interest  to  the  re^iults.  'lliiB  is  per- 
hap«  not  (juito  so  novel  an  ^telner  feels  It  to  be,  but  that  is  a  gmntl 
matter  in  comparison  with  his  observations.  The  lecbnlque  used 
was  excellent,  and  all  precaution  was  taken  to  e«ca|:>c  cootu^^lug 
and  doabtfnl  results  which  should  depend  on  careless  operations. 
The  most  suitable  jiliu'ea   for  work  were  chosen,  and  to  tliat  end  th« 

firinclpal  Btudy  of  Il»he»  waa  made  at  the  Napleif  station,  where  the 
acilities  were  l>Gft.  The  results  are  stated  for  each  group  of  eipcr!- 
meuts,  and  thcu  in  a  sieparatc  sectloa  the  theoretical  considerations  are 
dfifilt  witli  alone.  ITiin  iheon-tlcal  jiortiiin  is  certainly  of  interest,  hut 
when,  for  lustaucc.  it  tukett  the  autbur  Into  upeculaCious  on  the  origin  of 
the  forebraln  of  the  vertebrate?,  he  is  perhaps  oarripd  too  far.  '^kliig 
the  paiHsrii  in  chrouoloelcal  order,  tlie  phvKiology  of  the  frog*B  brain 
comes  tirst,  and  this  order  is  the  best  to  lollow,  an  tlie  phystologr  of 
the  central  nervous  Hystem  iu  the  frog  is  better  knonm  than  that  of  tbe 
other  auimala  employed. 

Raua  ffif-Hlenta  was  u^ed,  and  the  cerebral  hemispheres  were  fi«t 
removed.  Such  a  Bpecimen  remaius  quiet,  as  a  rule,  when  not  In  the 
water.  If  exoiteo  by  methanical  ptimulation.  makes  one  or  more 
Jnmpe,  and  then  cumc»  tu  rest.  Wheu  jumping  it  can  ace,  and  bo  aTold 
objects  In  its  path.  When  the  path  \»  free,  locomotion  Is  in  a  stmlghi 
Hue,  but  if  tiiere  1b  au  obstacle  iu  the  way.  It,  under  certain  conditions, 
either  jump?  over  or  around  It.  Although,  when  quiet,  tlireatening 
motions  of  the  hand  are  disregarded,  yet  the  same  speelmen.  once 
started  in  a  eerie.'*  of  jnmps,  avoids  capture,  often  with  uiiexi>ecte(i 
success.  The  couditicus  that  determiut*  wlielber  the  frog  shall  juiup 
over  an  obMacle  In  be  avoided,  are  that  the  obstAi-Ie  be  not  too  high,  for 
if  too  high  the  frog  will  not  even  make  the  nttempi ;  and  that  It  shall 
cast  ft  dark  i^liadnw  In  the  path,  for  if  a  plate  of  clear  giaaa  be  put  iu  the 
way.  the  frog  jumps  agai»st  It.  Where  the  object  is  too  high,  the  frog 
avoids  it  by  jumping  to  one  side.     Something  of  the  direcilou  of  l< 
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In  mnwioe  U>  an  obstocle  cad  be  predicted  from  tbe  motions  of  the 
trog*i«yM.  Thii  um«  specLmeD  ba]&iict*it  well  on  a  boiin),  thv  plauc  ol 
whli-h  U  Tailed  In  the  uaual  way.  In  inauy  cases  the  frog  Alipn  whcu 
being  thu«  tented,  And  to  prevent  Injury  the  obeervatious  wore  inade  over 
water.  When  put  in  the  water  Uie  frog  awlma  to  the  edge  of  tbe 
aqoarium,  then  BtopH  Awimming,  and  tome  apedmeos  seek  to  get  oat  of 
tbv  water  before  thcjr  come  completely  to  rest.  ThU  performance 
varlef^  with  different,  iodirldujilit,  and  with  the  aame  ludlvldoals  at 
different  times.  It  appear*  timt  when  the  air  la  warm,  and  the  light 
biigbc,  they  are  mon  likely  lo  execute  thin  tlnal  act.  >Mien  put  on  Its 
ba^  fBcb  a  frog  at  once  turns  over  t«  the  normal  position.  In  diiicun- 
ilug  the«e  obserratlona,  gteloer  points  out  that  the  Io»i>  of  the  faeml- 
ipheree  removea  all  •poDtaoelty  from  the  specimen.  Hie  so-called 
•pontaoeons  moTemeota  on  land  arc  probably  due  to  unobserved 
atimuli.  Thoagb  nothlog  could  fippcur  more  epoatauooua  than  the 
iwlmniing  moUona  In  the  wawr,  yet  thtftw  are  almoHC  certainly  due  to 
the  itlmnluB  of  that  medium,  fur  wheu  the  frog  le-ives  the  water  the 
cniitlona  ^■eaae.  Balancing  and  turniog  from  tlie  buck  to  tbe  normal 
poAltlon,  Htelner  argues  to  be  dependent  on  the  tension  of  the  munctes 
cOQtMCtlng  the  trunk  of  the  body  with  the  head.  We  ^iliall  not  enl.irge 
ou  this  pouit.  on  which  he  lays  considerable  ?tre;>.«,  further  than  to  BCat« 
that  he  make8  out  n  strong  case.  One  ex[>«-riiiieiit  of  lntvret>t  la  this 
connection  U.  that  if  tlio  akin  be  removed  from  the  back  of  euelt  a  frog 
and  then  be  is  laid  ou  hi^  back,  he  oeverthelese  turns  over,  showing 
that  the  action  la  due  to  Mjmel  hlng  besides  skin  stimuIatlOD.  (n  another 
connection  Stciner  brings  out  the  fact  that  of  the  cerebral  hcmlsphereB 
It  1«  the  ba»al  portion  that  is  moKt  Important  to  the  frog,  for  If  the 
mantels  of  the  heniiApheres  alooe  be  removed,  tbe  specimen  appe«n 
perfectly  normal. 

lo  the  next  oporiitton  the  hemispheres  plus  the  Interbraln  were 
nmored.  Wlieu  tbU  l^i  done  with  a  knife  the  optic  nerves  are  aleo 
— Teitd.  and  th«:-  fn>g  Ix  blind.  This  frog  can  Jump  fairly  well,  but  doea 
not  pull  himself  together  at  the  end  of  a  leap  with  the  same  rapidity  and 
•vrcnets  a^  one  which  has  lo»t  hU  hemispheres  alone,  fie  swlma 
normally  when  out  In  the  water,  but  doea  not  try  to  climb  to  the  edge 
of  the  tank.  When  laid  ou  the  bock  he  will  turn  over;  but  when  the 
•zperiment  of  balancing  is  tried,  although  the  head  is  moved  as  the 
nUiw  of  the  boanl  U  chuoged,  uo  efTurt  in  made  to  gel  the  body  Into  a 
Mlaoced  poaltlon.  Such  !>peclmens  still  croak  rpflexiy.  The  Interbraio 
U  further  a  cenire  for  the  chroutatophore^  lu  tbe  skin.  After  operaUoa 
all  ipoclmaaa  become  dark,  and  remain  so  persistently.  To  meM  tbe 
objecUoD  that  the  loss  of  sight  waa  responsible  for  some  of  these 
nsnlU,  Sielner  aeveredthe  thalameocephalon  without  cutting  the  optic 
nerve*.  Thooch  such  a  frog  can  tee,  tula  advantage  did  not  moilify  his 
Milan  In  any  ol  the  points  just  mentioned.  To  explain  the!«e  results, 
Stelner  aaaames  that  tlie  Interbraln  Is  a  centre  for  aenaatinns  from  the 
nneeles,  joints  and  »kkii,  aud  that  It  Is  tlie  loss  of  these  sensations  which 
OMUee  the  additional  didturbance. 

Wben  the  optic  lobes,  or  tiiid-bruln,  as  ??t«iuer  prefers  to  call  them. 
Are  removed,  a  new  complication  apjiearA.  If  the  removal  Is  not  strictly 
•yVMtrlcal,  rorce<l  movementtt  m-cur.  To  this  subje^rt  Hteiner  gives 
aHwb  anendon.  and  such  movements  form  an  important  criterion  in  hU 
later  apeculatinan.  lu  tbiti  couoovtlou,  however,  the  cases  where  they 
do  not  occur  will  be  ipeiliilly  considered.  On  mechanical  atimnlatlon, 
Uk>  frog  wllliout  liM  itiUl-bruiu  leaps  normally.  He  l9  blind,  and  Jumps 
afalMl  obstacles.  When  put  lo  the  water  be  ^wlma,  but  in  an  QDOodrdt- 
Batrd  manner,  (Vjoaldering  tlio  lobi  optici  n%  made  up  of  u  roof  and  besci 
for  each  loboa  hat  ft  ccntraf  cavity.  It  appears  that  the  roof  has  no  motor 
fitnctlftD,   but  li  connected  wltli  vision  alone,  whereas  the  base  has 
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motor  ^lnctloa«.  After  th«  btttf  U  r«mov«d,  the  "  cro&k  ^*  reflex  eanaoC 
b«  obteined.  Be>idu«  the  lou  of  the  i^iwcial  f aactloa  of  vision  located  In 
this  r^toD,  there  U  the  more  genf-ral  dljtcurbance  which  might  be  vou- 
tideredas  due  to  the  removal  of  isuch  c(;acral  eletueata  as  were  auppoMd 
lor  the  Interbraln. 

When  the  cerebellum  of  the  troff  H  removed.  Id  addition  to  tbe  iiart« 
Ijing  cephalad  of  It,  there  In  no  additional  disturbince.  When,  however^ 
the  cerebellum  atone  U  removed,  a  ullghc  trembliug  ol  the  limb?,  on 
(wrtaln  occasloDA,  and  a  Iom  of  exactoeM  in  some  of  the  muscular 
movetnt^tiu,  were  the  symptoms  observed. 

Ktmiily,  if  the  most  oephallc  nortton  of  th«  medulla  obloni^ta  1«  cat 
offf  a  marked  chaojpe  occurs.  Thoush  on  mechanical  stiiuulatlon  the 
limbs  are  moved,  there  is  no  locomotfon.  The  frog  does  not  rext  In  the 
normal  position,  but  flat  on  tt«  belly;  when  plaovd  on  the  back,  It 
remains  there.  Put  into  water,  uo  swlmmiDK  motions  are  exctt«d.  In 
considering  the  remarkable  effects  which  follow  this  last  operation, 
Stelner  reaches  the  conclusion  that  this  regUm  contains  a  i-oonlinating 
centre  for  all  the  muscular  motions,  or  a  cvncrf  for  locomcUon.  This 
centre  Is  prominently  brought  out  In  the  study  of  other  forms,  and  to  it 
therefore  Stcincr  attaches  great  Importaucc. 

In  those  caMS  where  the  brain,  including  the  mtd-brain  flohi  optidj, 
bad  been  removed,  certain  IrreguturiticM  of  reaction  were  observed,  which 
led  to  Ji  furthpr  study  of  the  ivgion.  Thl*  wa«  madrt  by  flrit  removing 
the  cephatU'  tliinl  of  the  mld-bniiit.  Such  u  troj(  \\a^  but  little  dlflferent 
from  one  which  had  Iorc  the  hiterbralu  alone.  Re  .icUl  gave  the  '*  reflex 
croak."  When  thi*  cephalic  twrj-thlrd^  were  cut  away.  Ktimulatlon  did 
not  make  him  creep  or  jump,  but  the  frog  moved  backwards.  This 
backward  motion  was  Micii  a  function  of  the  caudal  third  of  the 
niid-hniln.  By  the  removal  of  parts  of  the  brain  In  an  as>*ni metrical 
manner,  a  great  variety  of  forced  movements  can  be  produced.  A 
review  of  tlitw*.  whili>  of  nmoh  iuteresi,  must  be  omitted  here. 

Havlni  tliu!(  given  in  some  detail  the  obsen'atlons  on  the  frog,  tho^ 
on  the  otner  anlmalt  may  be  stated  more  hiicfly.  When  theforcbrain  of 
the  green  lizard  rLacerta  viridii)  l»  removed,  the  animal  remains 
motloide.4<>  as  if  asleep,  from  time  to  time  o|>eiiiug  its  eyes.  Wliea 
Urltuted  it  wakun  up,  ao  to  si>eak.  runs  off  a  short  dlBtance,  and  again 
relapses  into  iu  dormant  ntate.  In  this  case  locomotion  is  normal,  but 
the  lizard  runs  us  readily  towards  the  o|)erator  as  away  from  him.  It 
has  no  fear.  It  can  at  the  same  time  see,  for  it  avoids  obstacles  in  its 
path.  The  lost  functions  are  located,  however,  In  some  portion  of  the 
hemisplicres  which  U  not  the  mantel,  tor  when  that  only  is  removed  ttie 
creature  rumt  when  frightened  by  a  movement  towanis  It,  and  eats  and 
drlnk-s  voluntarily.  The  removal  of  the  iuterbrain  plus  the  hemispheres 
Introduops  chiefly  a  change  In  locomotion,  whereby  the  apeeiaiPii  when 
excltnl  runs  n  few  stepi*  and  then  gives  a  Jump,  as  the  uonual  animal 
doet  when  jumping  from  a  wall. 

Making,  iigalti.  a  dUtinction  between  the  roof  and  basis  of  the  mid- 
brain, removal  of  the  roof  Is  without  effect  on  the  locomotion.  At  the 
same  time  the  anltiial  can  still  ttf,  though  It  api>ears  amblyopic-  Keoioval 
of  the  entire  mid-brain  dop'i  not  Interfere  with  locomotion.  If  the 
caudal  portion  U  left  in  place,  the  tendency  to  motion  backwards  comes 
out  f.irnif)re  strongly  than  in  the  frog.  The  removal  of  the  cerebellum 
appears  to  be  without  any  HpecinI  emH't.  Finally,  the  removal  of  the 
anterior  portion  of  the  medulla  oblongata  aboliAhes  locomotion,  so  that 
we  have  iu  thif^  region,  a^  in  the  frog,  a  coordinating  centre  of  prlm« 
Importance.  If  a  specimen  Iti  this  last  condition  havelts  cord  severe*!  at 
short  Interval?  with  scissors,  it  is  found  thaE  wheu  a  region  near  the  mid- 
dle of  the  trunk  1»  reached,  the  tail  and  posterior  extremities  commence 
what  are  apparently  spontaneous  and  regular  movements,   which  are 
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oi«ttrly  locomotor}-.  It  would  appear  tlien  that  there  are,  Id  tliU 
portion  of  the  cord,  centres  n-liu-u  were  CDmi>arat>le  to  the  more 
IffiporUinC  c«Dtroft  ia  tho  meduHa  obluogata.  la  the  diecuasioD  of  flah, 
thU  point  U  broufliC  out  more  clearjy. 

Stcloer  opens  his  study  of  d^hct-  l)v  some  tesU  on  the  function  of  the 
fins  and  call.  Tlie  tHil  ia  preiiniinently  the  organ  of  lopomodon,  whereits 
the  flos  arc  used  to  keep  ihc  auhniil  at  a  givea  level  hi  the  water,  to 
steer,  to  stop  and  to  move  l>ackwan*i;;  with  maintenance  of  eQiiilihrium 
(hey  havo  nothing  to  do.  S<j*inUwi  wphnhta  (v.  Stebold)  was  the  flah 
useil  for  theae  experiments.  In  removino;  different  part«  of  the  brain, 
the  ImprovemeolA  in  technique  employed  were  artltlfial  rcapiration.  to 
keep  the  tliih  quiet  during  the  operation,  and  a  u»^fnl  method  of  closing 
the  wound  by  h  gellatitic  (.-.ip,  so  that  healiDK  is  fai-ilJlated  and  water 

Srevwnted  from  ent(>rlQg  the  ctvity  of  the  pbnll.  The  removal  of  the 
orel)niiu  from  thw  Imuy  Ilsh  (S-iuaHus)  Is  followed  by  no  ios»  in 
locomotion.  Further,  the  movements  of  the  specimen*  are  not  to  be 
dUtinguished  frum  the  normal,  acid  are  voluntarv.  When  food  is  put 
in  the  tank  Ic  is  seized  by  fiuch  a  fl&h  with  unliesitating  exactness,  and 
H  worm  is  diotinguliihed  from  a  piece  of  string  before  it  is  taken.  Fish 
thus  operated  play  together.  \^  e  have  here  the  very  remarkable  case 
of  the  seat  of  v'olnutary  activity  elsewhere  than  in  the  forebrain. 
Stelner  argues  thHt  the  lorehrain'nrce  possessed  these  functions,  but 
becoming  degenerate  (as  U  certainly  Is),  parted  with  them  to  the  more 
caudal  divisions.  In  this  flsh  an  ioterbrain  Is  not  available  for  separate 
Btody. 

As  In  other  casen,  stimulation  of  the  roof  of  the  mid-brain  causes 
movements  of  the  eyes,  whereas  the  removal  of  the  roof  renders  the  flah 
blind.  In  thU  casV!  tne  removal  of  the  entire  raiii-hrain  has  a  very 
marked  eflect.  Ket^alar  breathim;  continues,  but  do  voluntary  locomo- 
tion occurs,  and  equilibrium  is  affected.  When  the  flsh  is  mechanically 
stimulated,  however,  ii  makea  locomotory  movements,  'ilie  cerebellum, 
which  haa  really  au  enormous  developmeut  in  these  flsh,  may  be 
removed  without  canf>lng  any  distnrbance  In  the  locomotion  or  equi- 
librium of  the  specimen.  The  cephalic  portion  of  the  medulla  In 
Hqualint  p08Soaf««  elevations  not  found  in  the  meilulla  of  the  frog,  for 
example.  When  thU  region  ia  Squaliua  Is  removed,  breathing  ceaaes, 
and  the  animal  Is  dead.  This  complication  is  avoided,  however,  when 
an  eel  la  used.  In  this  (tsb  a  section  here  abolUhes  locomotion,  but 
leavQB  the  breathing  Intact.  If  tbe&e  observations  are  to  be  harmonlr^Hl 
with  those  on  the  frog,  the  locomotor  centre  must  Ije  conaiilered  as 
somewhat  variable  In  poiiltjoo,  for  In  the  tlsh  the  removal  of  the  mid- 
brain produces  much  the  saute  result  as, did  removal  of  the  cephalic 
portion  of  the  medulla  olilongata  in  the  frog. 

Htelner  next  ^Ivea  bis  attention  to  Amphioxut  lanceolntvay  and  by  way 
of  preface  describes  This  cnsaturc  in  the  normal  condition  aa  swimming 
only  so  long  ae  is  neetlf  ul  to  hide  Itself  In  Uie  sand,  and  then  remaining 
there  till  it  is  again  disturbed.  Of  course,  where  loe-omotioo  ts  thna 
reduced  in  the  norma]  creature,  it  could  not  be  expected  that  much 
variation  could  be  experimentally  effected.  If  a  «pecimen  is  cut  in  half 
la  the  middle,  the  two  parta,  when  Irritateil.  swim  independent- 
ly, cephalic  end  Arst,  and  preserve  their  equilibrium.  A  single  apecl- 
men  may  !«  cut  In  three  or  four  pieces,  and  each  piece  swims  alone. 
If  the  parts  show  signs  of  exhaustion,  simply  puttin;;  them  In  a  bath  of 
plcro-snlphurlc  acid,  of  at  least  one  per  cent.,  Btlmuhites  them  to  remark- 
able activity.  Stelner  concludes  that  the  l>ody  of  A^nphtoxus  consiats  of 
a  series  of  equivalent  metauiercB,  each  of  which  has  its  own  centre  fur 
locomotion,  and  that  there  is  no  principle  centre  ae  In  the  other  forms 
thus  far  studied. 

The  shark  was  next  examined,  the  dog-fish  (Seillivfn  canictUa)  being 
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chiefly  used.  >>1ieu  the  tore-liraiti  was  removed,  tnd  Lhe  specloiea 
replaced  io  the  tank,  tt  swam  about  for  n  time,  showing  that  locomntloa , 
wu>  undlsturbetl,  aud  theu  ^auk  to  the  bottom,  where  It  remained  quii' 
for  RU  iudetlDlte  period,  llie  test  was  made  ro  see  if  fmcfaashHrkiAOuIJi 
feed,  lliough  the  test  wa?  continued  for  two  months,  the  Bpeciotea 
■till  rcfu»cd  to  take  food.  Id  poiiie  specimens  the  olfaotory  butbs  alone 
were  separated,  and  in  these  the  result  was  the  same  as  tliat  whlcli  fol- 
lowed  the  reiiio%-«l  of  the  hemiRpliero«.  lieamv.il  of  (he  olfactory  bulh  on 
one  Aide  only,  did  not  interfere  with  the  ?poQtnueons  taking  of  food. 
When  the  iuter-brain  as  well  «8thehpmii*iihpres  ;ire  removed,  the  iwnrf 
optM  are  cut  lu  the  operation,  aud  the  animal  be4.'omeB  blind,  but  there 
apiicars  no  other  addmona]  dUttirhance,  save  tliat  the  specimen  teodn  to 
come  to  rest  In  a  corner  of  the  tank  a  trifle  sooner  tliaa  one  which  haa 
lost  merely  the  (ore-brain.  As  usual,  there  Is  no  obi^crrable  disturbance 
after  removal  of  the  cerebellum,  though  it  is  rather  bulky  In  these  fi«h. 
The  roof  of  the  nild-hrain  l«  fonnd  to  be  a  visual  eentrei  for  when 
removed  the  sharks  became  blind.  With  removal  of  the  base  of  the  mld- 
bralu  i^pontuucous  locouiotlou  is  ttboUfhed,  but  the  power  remalu^,  as 
appears  on  niechankal  stimulatlou.  There  Is  an  Increased  dlfBcnlty  In 
mMutuiuih^  equilibrium,  despite  vigorous  eftbrts  to  do  so.  lo  the 
cephalic  portion  of  the  m^dtiUa  ohlony/ita  Is  a  locomoCory  centre;  tor 
when  the  brain,  locludlDg  this  region,  Is  removed,  the  power  of  loco- 
morion  is  lost,  even  In  response  to  mechanical  stimulation.  ConHnulng 
the  observations  of  the  s^piual  cord,  some  verr  remarkable  results  were 
obtained.  The  heudlefts  body  of  the  shark  will  swim  the  entire  length  of 
tho  loug  aquarium,  stopjieil  only  by  the  side  wall:  theu,  wheu  turoed 
about,  will  swim  back  to  the  place  from  whenre  It  started.  The  relatloni 
la  this  case  suggest  that  iu  the  medulla  there  is  some  portlou  which  acU 
to  Inhibit  the  spinal  cord,  for  when  this  Is  removed  the  cord  exhlblta 
much  greater  activity.  Stelner,  however,  takes  the  view  tliat.  since  the 
cord  Is  Bnbordlnat«d  to  the  brain,  that  fact  In  thi?  Hrst  place  Iff  additional 
proof  of  the  location  of  a  general  ceutre  for  locomotion  In  the  cephalic 
portion  of  the  ohlougau;  and  further  that,  since  the  conl  Is  controlled, 
even  in  tio  tillght  a  degree,  by  mure  cephalic  centres,  it  is  condemned  in 
the  higher  forma  to  loso  Ita  Independence.  In  this  coonection.  the 
spinal  conl  In  the  Kays  was  tested.  Torpedo  ocuinOi  imiog  used,  aud  It 
was  found  that,  while  the  fish  possesslDg  only  the  Aplnal  cord  remnUiedi 
quiet  when  put  lu  the  water.  It  swam  ou  atimulatiou,  showing  that  thflj 
cord  In  this  case,  too,  Is  possesAeil  of  loconioblllty,  (Stelner*!  wot' 
LocumohUU/il^  meaning  capability  of  locomotion). 

Among  Che  Ganoids  the  Sturgeon   {Afipen»er  nturio)  was  found  poi 
eeased  of  cord  locomobllity  HtmUar  to  that  of  the  shark.    Curious  la  thai 
reaction  of  the  luitiprey.s.     Aminwa-tra,  and  tlie  two  forms  of  /Vlromjr- 
jon,  were  all  ob.ten-ed.     If  one  of  thpse  is  cut  in  two  in  the  middle,  the 
head  end  iiiakcD  regular  swimming  motions  In  the  water,  and  the  tail 
eud  remains  rjuiet.    When,  however,  the  motionless  part  is  put  lu  the 
bath  of  picric  .icid,  prcviouflly  described,  It  swims  in  a  most  aatlsfactory 
manner.    Prom  this  .Steiner  concludes  that  in  the  head  end  of  the  lam- 
preys, there  U  a  general  centre  for  locomotion,  and  that  similar  centres 
exist  in  the  cord  also,  but  in  thin  latter  situation  are  so  reiliiced  In  Irrlt' 
ability  that  only   some  t<truug    stimulus  can  bring  them   Into  action. 
This   apparent   loss  of  function  In  these  ca.*es  where  the  function  Is,  ^ 
however,  shown  to  be  present,  by  ttie  use  of  special  stimuli  is  a  sug»fl 
geative  ob.<ter>-atlon.    'rhe  nplnal  cord  of  the  eel  Is  excitable  In  pleneS 
acid,  but  in  this  animal  the  swimming  motions  are  made  with  the  caudal 
end  of  the  body  only,  showing,  as  It  appears,  a  localization  of  the  mecban- 
Isms  in  that  portion  of  the  cord. 

Taking  up  next  the  forced  movements  in  bony  flsh,  It  Is  observed  that 
removal  of  one  cerebral  hemUpbere,  or  of  one  half  the  cerebellum,  1»3 
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wllhont  effect,  whereu  reruor»l  of  half  tlie  miJ-hrain  causes  circus 
movementa  towardi  che  sound  Mde;  and  a  cue  throuzh  one  halt  of  the 
medulla,  rolttng  raovcmcau  t^twards  the  o(wriitcd  slui;.  Jii  tills  connec- 
tion Mtne  obAemtloDH  on  the  fl&t  Hihes  { Plfiiron^irtiihr)  were  made, 
Svira  wlgarit  \>titig  the  species  employed.  Steiuer  argued  that  if  the 
circttfl  movements  Va  the  normal  flsh  were  made  tn  the  horizontal  pUne, 
iind  U  the  QaC  flsh  represented  a  form  in  which  the  body  of  the  tlah  had 
rotated  olnetj  d«rreefl  attont  it<)  long  nxW,  that  if  forced  clri-as  move- 
iDeai4  were  esCAbU^hed  In  a  lUt  ll^h  uv  uperatiuns  on  the  bmiu,  then  the 
circus  morements  would  take  plai-e  In  a  vertical  pLine.  Kxperimentfi 
showed  this  to  be  the  ca~*e  in  a  very  exact  way.  Jn  the  xhaTkt^  the  result 
of  asymmetrical  removiil  of  imrtA  of  the  brain  han  the  same  consequences 
M  In  the  bony  ll-ih,  with  the  eiception  that  iiyury  to  the  iaterbrain, 
which  cannot  be  sectioned  Indepeadently  in  the  bony  flsh,  prodnces  in 
the  sharks  teiupt^rary  circus  movemcuts.  A  IcsloD  on  one  side 
of  the  spinal  cord  would  not  be  expected  to  produt*e  forced  move* 
unit*;  nor  doe*  U  do  so.  Stelnur  concluden,  therefore,  that  forced 
movemenU  ore  a  function  of  the  (general  motor  cmiier,  and  such  being 
the  CBte.  the  movementa  tbemHclves  can  be  used  to  determine  tlte  oxla- 
touue  of  such  a  motor  center.  The  next  following  ob-K'rratioufl  are  the 
moitt  uovel  and  striking  which  the  author  ban  obtained,  and  if  confirmed 
wUI  be  an  Imponant  i^tep  iu  our  knowWIgi^  of  the  nervous  syi^ceni.  If  a 
•hark  which  ha^  beeu  so  opi-raled  as  to  perform  circus  movementa  la 
betawded,  the  headless  trunk  contluiieH  to  pi^rform  the  same  cIrcuB 
movMnonts.  lo  the  case  of  rolllog  moveuients,  beheading  puts  ao  end 
to  them.  The  trunk,  however,  does  not  acquire  this  capability  to  per- 
form lndepend«nt  circus  movementa  unlCHs  at  least  ten  hours  lure 
alopMd  becween  the  original  operation  and  diN^aplutlon.  Apropos  of 
time  obtervatloas,  8telncr  hnii  sometlilug  to  say  of  memory  as  a  funo> 
tlOD  of  living  matti>r,  and  some  criticism  of  apparently  similar  result* 
obtained  by  other  uulhoni,  but  notliing  more  detlnlti^  by  wnyotezplaoo- 
Uon. 

The  record  of  exiicrimentx  ends  here,  but  there  are  some  general  con- 
cliulont  and  reflections  on  the  nlgoiflcsnco  of  the  Aches'  nrain.  ItU 
here  that  Stetuer  argues  that,  because  in  the  olmrk  voluntary  activity  la 
Mrlctly  bound  down  to  the  olfactory  lobes,  that  thtTeton>  the  forebraln 
of  the  vertebrates  has  developed  phyloffenetically  from  an  olfactory 
centre,  a  conclusion  that  seems  somewhat  baaty.  tn  discussing  the 
(eoealogy  of  flsbe*  from  the  data  thus  collected.  Stelner  takes  oci»slon 
to  dcfloe  the  brmln  oi  a  general  motor  centre,  in  connei'clon  wltb  at  leut 
one  of  the  epedol  tenses.  The  spinal  cord,  under  the  control  of  one 
coArdlnitlng  centre,  Is  by  Steiuer  ilf^veloped  from  some  Ideal  form  com- 
posed of  a  terles  of  equtvaltfot  metuni«*re«,  eJich  ito-iaesslng  looomobilltv 
to  the  same  degree.  Wlicn  centmllzntlon  of  this  function  occurs,  ft 
tokea  place  at  the  hend  end  of  the  animal,  but  the  order  In  which  the 
function  Is  lost  Lo  the  aplual  cord  Is  such  that  it  flrst  disappears  iu  the 
most  cephalic  portions  of  the  cord,  while  it  remains  longeat  in  the  most 
caudal  portion — a  conclusion  which  ha?  some  indirect  »upi>ort  from 
othrr  "Ouri-i"*. 

.Strictly  considered,  investigations  In  the  functlou?  of  the  semicircular 
CMtola  do  not  follow  here,  but  In  an  appendix  StHnt^r  hao  Aome  Intereat- 
ftig  obeervBtloDS  on  these  organs  in  the  shark,  which  mar  thus  be  lom- 
marlMd:  In  SfylUum  eautcula  and  CataJua,  the  cartlfaglDDus  canals 
were  opeoed.  aud  the  membraneous  portions  removed,  togethi>r  with 
their  ampolt^.  Whether  this  «-as  done  on  both  sides  or  on  one  side 
onlr,  the  result  was  the  tamo,  (.  p.,  locomotion  remained  i>errwtly  nor- 
mal In  all  cowe;  no  dlaturbance  of  equilibrium.  'V^lien,  ou  the  other 
hand,  the  veMibalam  la  opened,  aud  the  otolltiM  either  removetl  or 
only  disturbed*  looomoUon  becomes  abnonnal,  the  disturbance  coualit* 
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lag  nitaftlly  of  rolling  moTemeDta  towardi  the  operated  fflde.  The 
result*  In  all  cases  are  without  exception.  Further,  removil  ot  the 
MintcircQlar  oaoaIf,  And  HUlng  the  vesribuUim  with  melted  pAraffln, 
c&ase  DO  disturbance  o{  lucomotloo  or  ('qullibriuoi.  Since  neither 
remoTnl  of  the  pemiclrcnlar  canala  iior  complete  exclusion  of  the  veftti- 
bulum,  closlnK  it  with  Daraffln,  cause  nny  disturbance,  bat  onJj 
mechanical  atlninlntion  of  Uie  latter  givef  ri^e  to  the  rotatory  movementA. 
Stelner  attempts  to  expltLin  the  disturbance  as  due  to  direct  lesion  of  the 
eephallr  end  of  the  medulla  oblongAta,  at  the  point  of  emergence  of  th« 
auditory  ner\-e&.  Tliis  view  U  very  hypothetical,  and  tlie  conclo^n 
that  the  condition  of  thinjjs  in  the  shark  holds  for  the  higher  vert** 
brates,  :iiso  has  too  slender  a  foundation  to  be  valuable. 

'ITiis  lengthy  notice  does  not  touch  on  many  ismaller  obserratlODt 
which  the  uothorhas  recorded,  nor  does  it  point  out  what  is  new  Hod 
what  old  in  the  observations  cited.  So  important,  however,  is  the  fun- 
damental idea  that  development  of  tunclioQ  is  as  real  a  thing  as  dL'veloi>- 
ment  of  form,  and  io  often  is  the  Idea  disregarded  in  biological  specula- 
tion, that  it  ha^  appeared  worth  while  to  give  a  full  statement  of 
this  work  of  Steiner,  which  80  well  illustrates  the  posstbUicles  of  this 
line  of  investigation. 

SUMogtMcJu  StudUn  an  der  metueJilichen  yetihaut.  Prof.  Kuhnt  In 
Jena.  JeualBche  Zeitschrlfc  tOx  XaturwissenschafL,  xxlv,  1. 
p.  177. 
The  investigation  of  Prof.  Knhnt  (of  which  this  Is  a  prellmlnanr 
Dotice)  luid  two  objects,— first,  lo  deterndoe  what  ones  of  the  hUtolt^ 
cal  constituents  belong  to  the  tissues  of  support  and  connection,  mad 
what  to  the  nervous  elenieuts;  and  secODi),  to  trace  the  connections  of 
the  nervous  elements  from  the  layer  of  tibres  through  to  the  rods  and 
wiics.  Ue  fiDdd,  contrary  to  the  opluiou  of  Boryslekiewicz,  that  the 
radUl  flbres  have  one  nucleus  only,  and  that  the  Inti^rnnl  limiting 
mcmbnine  l>elougfi  to  the  vitreous  body.  He  has  no  theory  to  ofler  as 
to  the  function  of  th*^  reticular  lavcrs,  hut  rhinkA  that  they  cannot  play 
the  part  of  Insulatorfl,  because  for  this  pur^joae  they  would  be  most 
needed  In  tht-  foveii,  where  they  are  thinnest,  ptfay  thev  not  act  a& 
veils,  to  dlminiiih  the  amouut  of  light  which  reaches  the  rous  and  coues, 
and  so  to  facilitate  the  concentration  of  Uie  attention  upon  the  sensations 
of  the  fovcaV]  In  regard  to  the  nervous  paria  of  the  retina,  he  wu  so 
successful  as  to  obtain,  after  many  faEInref,  three  good  prep&rationi 
■howtng  a  plain  connevtloii  betwi-eu  ganglia  of  the  optic  nerve  (gaogtl- 
onic  layer)  and  of  the  retina  (Inner  luu-lt  ar  layerj,— which  has  not  been 
a<.-cumpli8hed  before.  The  connecting  llbre  sprang,  In  each  case,  from 
the  body  of  the  gaugliou,  and  not  from  adt  oi  the  large  proceseee,  uid 
It  had  only  inronxiderahle  varicosities.  Of  the  fibres  which  come  from 
I  cell  of  the  ianer  nuclear  layer,  it  is  the  middle  one  of  an  umbel  of 
fibres  which  joins  onto  a  cell"  of  the  outer  nuclear  layer.  It  was  deter- 
mined from  a  large  number  of  observations,  that  every  ganglion  of  tbe 
outer  nuclear  layer  is  connected  with  a  single  cone,  and  mth  a  larger 
or  smaller  number  of  rods,  according  to  its  more  peripheral  or  mur« 
central  position  in  the  retina.  I^ss  frequently,  it  was  made  out  that  a 
single  pigment  cell  encloses  the  cone  and  the  group  of  rods  which  com- 
municate with  a  nlQgle  nnclenr  cell.  [That  an  arransKment  ot  this 
sort  must  prevail,  had  been  afilrmed  before  by  Kmil  duBois-Keymond, 
from  a  consideration  of  the  numerical  relation's  of  the  flbre-s  and  ot  the 
rods  and  cones.  A  cone,  with  a  group  of  rods  around  it,  all  attached  lo 
one  ganglion  of  the  outer  layer,  ought  henceforth  to  be  called  a  on*- 
&ifiiCim.]  Under  the  uctlonof  a  given  coloring  reagent,  not  only  did  Um 
color  ot  the  processes  of  the  ganglia  vary  with  their  thlckoefia  and  with 
their  distance  from  the  cell,  but  tbe  ganglia  themselves  were  som^ 
times  colored  throughout,  sometimes  only  near  tbe  aucleut,  only  Id  tbe 
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DDcletu,  or  only  Id  tho  uui-leoltii.  Whether  this  was  owing  to  actual 
chemtoi)  dtfl>>rencc(i,  or  to  ibe  particular  condition  of  excUuclou  ut  the 
momeat  of  death  ol  the  gaogllou,  L-ould  not  be  made  out.  This  last 
nnggMtlon  in  a  vf^ry  Intereatlug  one,  and  InvUea  to  further  InvestiEa- 
tioo>  In  resard  to  one  lmi<on«ut  uoinc,  we  cannot  help  thlnkluf  that 
the  anthor  Is  rery  obiii'ure.  lie  aei-Ulcti  nfcolutit  any  pofl-tibUlly  of  u 
ipeciflc  eaergy  lu  the  separate  vtiiuii]  clemruts  froi'u  the  fiict,  as  wc 
underf^tand  limi, — there  are,  unfortunately,  uo  plates — that  a  i^luglo  cell 
of  the  iDDer  nuclear  layer  U  couueeted  with  several  celU  of  the  gaogll- 
onic  layer.  In  the  first  place,  this  connetiion  "n-ould  Reem  to  tw  a 
physical  impossibility,  from  the  fact  that  the  ouinbcr  of  cells  in  the 
mner  nuclear  layer  \»  much  ereater  than  In  the  ganf^llonlc  layer.  Jn  the 
second  place,  absolutely  nothing  is  said  nboul  the  uiultipllulty  of  the 
coQDectlon  between  the  Inner  and  the  outer  nuclear  layer.  In  the  third 
place,  is  it  quite  i-ertaln  that  several  differoot  fibres  may  not  preserve 
their  continuity  on  going  through  aslaglegaDgllonlrceli?         C.  L.P- 

On  the  vtorpholoyTi  of  thf  compoti  ad  eye-»  of  Arthropoita.  S.  WatxsE.  Stu- 
dies from  the  llloloffical  IjiNiratorr,  Johns  Hopkins  University, 
Baltimore.  Vol.  iv,  No.  0.  18Sft.  Plites  XXIX— XXXV. 
The  autlior  has  made  both  a  careful  and  extensive  9tudy  of  his  sub- 
ject, llie  paper  opens  with  "  a  conitidenition  of  the  fmmatidtum  a»  tlie 
morptaologitialunltorthecoRiiKiund  eye  in  arthropods,  Just  as  each  little 
drcie  of  rods  with  a  cune  lu  its  (.-entre  may  tie  considered  ua  Che  morpho- 
logical unit  of  the  ■mosaic  layer'  iHenlej  of  the  human  retina."  The 
OBUBaMdfvm  In  6'rrolU,  which  Is  Br^t  de^critied,  presents  three  stratii  of 
cells.  The  most  superficial  is  designated  aimeagen,  the  next  the  vitrtUa^ 
and  the  dccpewt  Ilie  retinvla.  This  last  alone  is  sensory.  Each  of  these 
v*\\i  McretftS  ^hltiD  or  a  uhltlnous  substance  on  what  is  mon^hologlcally 
lu  oocer  aurface.  The  cells  are,  therefore,  homologous  with  the  ecto- 
dermal cells  covering  the  surface  ol  the  body,  and  the  omtnatidium,  with 
its  vartons  epecializatlooa,  Is  morphologically  a  pit  In  the  ectoderm. 
With  S^roliM  as  a  type,  the  inamutUIi'i  of  Talvrchestia,  Comfjarus,  UumO' 
TUM  and  C'aUntt:te9,  and  a  number  of  others,  are  found  to  agree  in  all 
eMtadala.  The  cotnpouud  eye  of  JJmulut  la  next  de^crlbcti,  and  the 
TMTprimlUve  conditions  foond  In  this  ancient  form  are  In  harmony 
with  the  previous  observatious.  The  pits  lu  LimtUiu  arc  much  leM 
i<omplete  than  In  the  other  forms  deBorlm^l,  and  the  dioptric  apparaCoa 
leaa  perfect.  In  discussing  the  compounding  of  an  eye  from  these 
ammatidtay  the  anatomical  point  la  maile  that  the  nervons  prolongations 
of  the  retinulit  ttrH  form  an  Intricate  plexus,  and  then  take  their  course 
to  the  Dpttc  ganglia.  From  the  physiological  side.  It  U  pointed  out 
that  all  vision  is  punctate,  whether  it  be  the  vertebrate  or  Invertebrate 
M« which  li  the  organ;  and  therefore.  In  considering  the  vlalon  of  a 
nrea  arthropod,  Itsdneness  Is  mea.4nred  to  some  extent  by  the  slxo  of 
the  tnillvl<Iual  omnuUidin^  whereas  the  range  depends  on  the  number  of 
these  units,  and  the  manner  lu  which  thev  are  dUtribnted,  exposure 
of  ommatiiUa  over  a  tpherieal  surfa<.-e  giving  an  eve  with  the  widest 
raocc  In  an  appendix.  It  is  suted  that  the  eT'e-«)K)ts  in  XAeridv 
aifree   In  their  essential  Btructure  with  those  of  tlie  arthropwis.    The 

Kp<T  contains  much  more  of  Inlerent,  M'hich  is,  however,  not  In  plai^ 
re,   but  which  hclpH  to  make  it  a  must  valuable  contribution  to  our 
knowledge  of  the  sense-orgau. 

0*  Mc  detctnding  degtnemtionM  itihtch  follovi  Vu  lutotu^lAe  Gyru*  marf/t- 
nnlu  fliiJ  (A«  (7ypiu /oniicoliM  tn  2fonten,  B.  P.  FWmoe.  With  an 
fatrodttrilon  by  Professor  SchUer,  F.R.  S.  Phil.  Trans.,  vol.  IBO, 
(UBB)  B.     pp.  331-3M.  3  plates. 

Tlw  brains  ii*ed  in  this  investigation  were  from  animals  that  had  been 
employed  for  phyiologlcal  experiments  by  Prof.  ScbUer,  In  conjunction 
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witlii'rof.  V.Uursli^yaDdDr.  Saogvr  Bruwu,  w  that  a  ctimplcle  rtM:ord  of 
tliP  «nnp[orai  daring  life  was  Available.  Removal  of  the  ayrvs  maryima- 
lii»  has  Imhid  found  to  prwluce  puraly^is  of  the  trunk  muscles  and  moat  of 
the  leg  mai<oIe«  on  the  side  oppofsUe  to  the  lealou.  Franc*  had  at  Wi 
dlfipo^al  six  caMA  of  lesion  (u  the  gyruf  maritinalis.  In  tn'o  tlie  Injary 
Wft"  utriotly  ^-onflued  tothif  Kynin.  wUIIh  in  the  remaining  fourtliere  wns 
some  injury  Lo  the  adjaceat  exteruni  surface  of  the  hembitheref^,  or  to 
the  fftfrug  forntcatva.  A  summary  of  these  Phowfi  the  degeneration  a«  dif- 
ficult to  detect  iu  the  internal  capsule — all  that  can  he  s'uld  if,  tliat  ll  haJi 
not  been  observed,  frontad  of  the  knee  of  the  intemHl  i-npaule.  At  the 
levci  of  the  pons,  tlie  dcxeneratloa  was  scattered  through  the  pyramidal 
hiindles.  In  ca'tefl  where  the  leMon  had  been  extensire  and  the  animfii 
had  lived  for  some  time,  the  masa  of  fibres  on  the  side  of  the  operation 
was  plainly  I^m  than  on  the  other  nlde.  At  the  level  of  the  me<lutla 
obtoHf/att,  the  degeneration  appear^  iu  the  pyramids,  and  is  more  con- 
denfted  than  In  the  pons.  The  pyramid  on  the  operated  side  in.  smaller 
at  ihU  level  aUo — under  the  same  conditions  which  determined  a  dif- 
ference in  site  In  the  pons.  In  the  apiunl  cord,  the  degeneration  i* 
mahily  In  the  crossed  pyramidal  tract  of  the  side  opposite  that  of  the 
lesion,  and  to  a  uiucb  leas  exteut  lu  the  cro«^d  pyramidal  tract  of  the 
same  Btd«.  In  ^ome  eases  It  may  be  traced  as  far  as  the  lower  lumbar 
regtoo.  Degeueratlou  of  the  direct  pyramidal  tract  has  not  been 
observed  on  either  i^Ide.  Throughout  the  cord,  the  degeneration  Is  mnsc 
evident  In  the  dorsal  and  latertu  portloua  o(  the  pyrwrnidiil  tract,  and 
this  location  appean;  characteristic  for  the  lesion  which  It  follows. 

In  the  study  of  those  degeiieratious,  consequent  on  lesions  of  thej^yra* 
fomteatUM,  six  brains  were  examined,  from  which  a  p:irt  or  the  whole  of 
this  gyni$  had  been  removed.  Durlug  life  it  was  fonnd  that  nlmulution 
of  ttie  ffprua /omieatug  prodaced  no  muscular  contracclons,  and  that  when 
It  wusexclsed,  the  flight  paralyalii  which  HOmt;ilnie>)  appeared  wa«  no  more 
than  could  be  accounted  for  by  the  almost  unavoidable  InJun.'  to  the 
g'jnia  marfftnati^  lylug  above  It.  Ou  the  other  baud,  its  removal  caui^ed 
a  well-m.irk»«i  di*rtciency  of  general  and  taotlle  sensibility  over  the 
opposite  half  of  the  body.  For  this  Ic«ion,  the  course  of  degeneration 
in  the  Inti^rnal  I'apftiile  could  not  be  made  out  with  any  certainty.  In 
the  mid-bniici,  pon.s  aud  medulla,  the  degeneration  appears  like  thai  fol- 
lowing marginal  lei^lnrii^.  and  U  found  only  in  the  pyramidal  bundles  on 
the  same  fide  as  ch*^  le>«ioii.  Id  the  d]>lual  cord,  the  degeneration  occu- 
pies the  whole  nei-tional  area  of  the  crosjiod  pyramidal  tract,  mainly  on 
the  side  opputitte  to  the  lesion,  but  in  part  ou  the  >iamc  nlde  It  may  be 
traoed  caudad  to  th«  level  of  the  fifth  lumbar  nerve. 

Iu  an  appendix  appear:'  a  study  of  the  degenerations  which  follow  the 
removal  of  the  extertial  motor  cortex  aud  of  tne  whole  motor  cortex  of  one 
hemisphere  in  monkeys,  a.**  compared  with  tho<ee  which  follow  leslomt  of 
the  ffifrjif  tn/xTpinaUa  alone.  In  three  cases  of  the  removal  of  the  external 
motor  surfa(*e  of  the  hniin,  the  animal  having  lived  for  fome  time  aub- 
sequent  to  the  operation.  Ilie  resulthig  degenerations  wore  ftimllar  to  one 
another.  In  the  Internal  cap.tule  the  degeneration  is  well  marked.  It 
occupies  the  middle  third  of  the  capsule,  and  therefore  includes  the 
knee,  but  is  confined  to  the  layer  of  fibres  adjacent  to  the  lenticular 
nucleus,  leaving  a  thin  layer  which  is  normal,  towanln  the  thalamus. 
At  the  other  levels  It  is  an  follows:  Cruxta:  Degeneration  clearly 
deOned;  occupies  middle  third,  the  dori^al  part  being  less  completely 
degenerated  than  the  ventral.  Pona:  Degeneration  involves  the  entire 
pyramid,  on  the  same  side,  almost  all  the  HI)ors  t>elug  degeucratod. 
MeduUa:  Whole  pyramid  of  the  same  side  Is  degenerated,  except  a  nar- 
row portion  of  the  don»al  and  mesal  tract  which  l.s  less  affected. 
Spinal  cord:  The  degeneration  1:4  in  the  crossed  pyramidal  tract,  the 
portion  l>ordering  on  the  direct  cerebellar  tract  being  loss  affected-  It 
may  he  followed  to  the  lower  lumbar  r^on.    In  four  cases,  the  enttrt 
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oiotor  »rea  wm  reoioved  from  one  hemlapliere.  The  entire  motor  aur- 
fACQvoraprisei  the  rerloDju^t  described  iu  the  previous  cases,  plus  the 
fnfruM  marpimalin.  The  deKf^uei-attoori  obfterved  were  (luiCe  ftiiuUnr  to 
thoM  described  ti»  following  the  removal  of  the  ezteraml  uiotor 
are*,  except  that  they  were  more  complete.  Id  the  loterual  capf>ule, 
the  degeneration  lucludeg  the  layer  adjaceat  to  the  optic  thalamua. 
Id  the  rniivta  and  poo))  \z  wng  Diore  eoinpleto.  To  the  medulla  the 
pyramid  was  entirely  de^ncrated,  and  in  the  spinal  cord  the  entire 
rroMed  pyramidHi  trstt'  waj*  degenerated,  the  part  bordering  ou 
the  direct  cerelx'llar  tract  as  completely  as  the  rest.  The  degeo> 
(•ration  paftnes  to  the  level  of  the  fourth  lumbar  nerve.  So  far  u 
thew  naolta  beiir  ou  the  gynta  maryinaliM^  they  show  the  plus  of 
d^enentton  In  thin  last  group  to  be  equWalent  to  the  entire 
deceneratloD  where  this  gvrus  aloue  \*  destroyed,  the  two  set&  of  obser- 
vauoD*  thua  harmonlzliit;  in  a  «iti»factory  manner.  So  deflnlte  ntaro- 
mcnt  Is  made  in  the  appeudlx  ooncerDln^  the  side  of  the  cord  In  which 
the  degeneration  <*t  the  crosi^ed  pyniiuiUwl  tract  occurs.  It  Is  to  be  pre- 
aomed^  however,  that  the  bulk  of  degeneration  U  on  the  ^Ide  opposite 
KO  ttltt  of  ttkc  lesion,  while  to  80uie  extent  It  o^-curs  on  the  same  i«ide. 
Xo  d«g«aenUlon  ha?>  ever  been  observed  In  the  anterior  columns  of  the 
cord  in  the  monkey,  and  from  this  the  author  cout-ludes  that  the  decus- 
■atlon  at  the  pyramids  li;  complete.  Since,  liowever,  the  deireDeratlon 
occur>i  In  both  crossed  pyrtimldul  tract!i>.  It  would  seem  to  luolcat^  that 
thouffb  no  pyramidal  flbers  found  their  way  to  the  anterior  columaii, 
yet  the  croflslog  was  Incomplete.  Aside  froni  the  luterextlug  point  that 
the  donal  and  lateral  portion  of  the  cro!«scd  pyramidal  tract  contain'^  the 
bulk  of  the  fiber"  from  the  gyrus  Twaryinah.-*;  that  these  j-ame  have  a 
dJKlnct  path  through  the  internal  ca|>sule  and  other  portions  of  the 
axis;  ana  that  there  Is  no  degeuerallou  In  the  auterior  columns  of  the 
spinal  cord,  there  Is  the  very  striking  result  that  the  g^/ru*  /omiatttu^ 
which  is  not  coDuei-tod  with  motion,  nut  In  connected  with  HuatlOD, 
oauseii,  on  Its  removal,  a  ilescending  dpifetieratlon.  and  that  this  degens* 
ration  fulloM  9  the  path  of  the  cro-JM-d  pyramidal  tracts.  As  ScEnfer 
points  out,  It  Is  very  dtiHcult  tn  briitg  tblR  de^ent^ration  with  sach  a 
direction  and  track  into  harmonv  with  the  current  views  of  the  rehvllou 
of  the  nerve  fiber  to  the  cell,  ant^  itte  direction  in  which  degeneration  of 
•ensory  fibers  t«ke»  pUce.  llie  aolutloa  of  the  contradictluD  la  left  for 
farther  Investigation. 

(In  tbe  rabbft,  at  least,  and  probably  Id  man,  the  cerebral  cortex  Is 
reprMeaud  In  the  thalamus,  a  portioo  of  the  thftlnmuA  degenerating  la 
oomspODdeDce  with  the  part  of  the  cortex  removed,  v.  g,  primary  optic 
entera.  Thla  gives  the  motor  cortex  at  least  a  double  connection  with 
tbm  lowv  oentres,  and  though  these  flher>>  degenerate  from  above 
don 0 wards,  there  U  much  reaaoo  to  consider  them  as  sensory,  and  the 
racalta  ObCalned  by  France  from  the  study  of  the  i/ynt«  f'ornicatas  serve* 
U>  Increase  the  probability  of  such  a  view.  Rkv.) 

Oa  Jfnn>kfrat(N.  w  KL'iise  and  R.  H.  Chittkmuen.  Now  Vork 
Medical  Journal.  Feb.  2-J  and  Mar.  1, 1S90. 
In  the  flnit  naiwr,  Xeurokenitln  Is  defined  as  the  coostitaent  of  the 
pertphiral  sod  central  nervom  syatenu.  which  Is  insoluble  In  alcohol, 
ether,  gastric  and  paucreatio  Jtilc<>,  and  dilute  caustic  potnuh.  The  vnb- 
Mance  was  first  described  by  Kdhne  some  thirteen  year^  agn,  and  ^iuce 
that  tloke  has  been  much  discussed  by  hl<itologist<«|  ItA  exUtence  being 
doubted  by  some,  while  certalo  parts  of  tbe  oervc  fiber  were  by  others 
tdenlified  irtth  It,  one  argument  agalnot  It  being  that  it  was  an  artefact 
developed  by  the  action  of  the  alcohol  and  ether.  That  objection  set^mi 
now  to  be  answered  br  the  (act  that  it  can  be  equally  well  obtalanl, 
vtoUMT    the   ipedmeo    be    first    treated   with    alcohol    and    ether 
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and  then  dlj^ested,  or  the  order  be  rcTencd. 
No.  1,  (or  eximple,  gives: 

C,  M.11 

R..  TJS 

v.,  UM 

&,  i.W 


Five  Biift]7»es  were  nude. 


Axb. 


i.ai 


Netirokeratio,  therefore,  doei  not  conuhi  pbo^iphorus :  and  i^Qlphar  i^- 
the  aiwt  vurUMe  i-onetltueDC.  the  percentage  Iti  uue  analynU  reaching 
3.34.  Compared  with  keratin  from  the  hair  of  a  rabbit.  It  aiRO  show*  a 
deiided  dUTereuve  iu  cooiitoxitiou,  prioci}>ally  iu  talphar,  which 
Id  The  keratin,  reachei*  4.03.  An  iDtereatine  point  In,  that  the 
exauilniitiun  of  the  ooiitra)  nervous  system  ol  the  lobster  showed  Uic 
aualogons  initoluble  nubetance  to  conpfst  of  chitln.  A  study  ot  the 
quantitatWe  distribution  ot  iietirokerHtiu  shows  the  white  matter  of  the 
or^D  to  be  richest  in  It,  and  to  have  Kome  nine  times  as  much  us  either 
the  gray  matter  or  the  peripheral  nerves.  The  second  contribotioa 
treats  of  the  liifitologleal  aeteotlon  of  neurokeratin,  pointing  oot  some 
of  the  differences  between  the  frog,  flsh  and  mammals  (rahbttc),  and 
concluding  that  the  double  sheath  joined  by  cross  bands  which  is  found 
after  the  treutmenl  of  the  nerve  fibers,  represeou  Che  neurokeratin 
framework  of  the  <iheath  of  Schwann,  the  axis  cylinder  sheath  and  the 
medullary  substance. 

;Tbe  paper  h  very  valuable  from  the  full  desorlption»  of  all  methods 
□?ed— ^omethltiK  which  was  much  needed.  The  Htatemenis  as  to  the 
structures  whi>.-H  may  represent  the  neurokeratin  in  the  cortex,  and  the 
white  matter  uf  Che  central  nervous  system  are,  however^  »tiggesttv« 
rather  than  ooncluAlve.    Ret.) 


Vrbrr  fine  neuti  Frirhungttufthctdf  (tes  ctntral^n  Nertmaystenu  und  dertn 
£rgtbnia»e  btzii'jlich  lUs  ZuMtnmtnliangen  von  Oan^itenttUfn  nnd 
yervttifasern.  Pkvv  Flechbig.  Archlv  t.  Physiologle,  Rett  5  und 
B,1869.  ITafel. 
'Hie  plate  accompnaylog  this  short  <.-ommuuicntioQ  la  very  Instructive* 
Tlie  illfticuliy  with  the  cells,  as  brought  out  by  Golgl'ft  method,  has  bMn 
heretofore  that  no  conuectlou  betwecu  them  and  the  mcdullated  flben 
was  demonstniCed.  In  tbU  ca&e,  specimens  treated  by  Golgl's  blchlorida 
of  mercury  method  'Here  iurther  ti-euted  with  an  exCract  ot  JapaseM 
redwoodiC'^if-njiiwA'-r  Jioihhol:  '■ — farther  informadon  as  to  what  plant 
is  meant  by  tMs  couimercinl  term  is  not  given).  For  the  details  of  tfae 
method,  which  la  complicated,  the  reader  Is  referred  to  thenriglnal.  By 
the  treatment  the  nerve  fibers  are  all  colored  red,  the  cells  and  their 
prolongations  being  black,  and  where  Che  prolong  .it  ion  of  a  oer\*e  cell 
goes  over  hito  a  nerve  ttber,  It  can  In  these  specimens  often  lie  followed. 
The  tUsues  Investigated  were  bits  of  human  cortex  from  about  tbo 
central  and  the  calcariue  fltsures.  The  gf  ueral  conelu<^tons  arrived  at 
were:  1.  That  the  protoplasmic  prolongatioDB  were  not  found  In  con- 
npctloD  with  nerve  flben.  2.  The  axis  cylinder  in  mo«t  cases 
branehes ;  It  often  forms  a  T,  similar  to  Chat  of  the  cells  of  the  spinal 
root  ganglia.  These  branches  of  the  first  order  may  divide  again, 
forming  ilh  many  iiu  eight  eiubdlvlslons.  Such  cells  are  only  from  tbt 
calcarine  region.  There  la,  therefore,  a  marked  dlstlni^tion  between  the 
methocU  of  branchiitg  in  the  two  regions  examined.  3.  The  fine  net- 
work formed  by  the  subdivision  of  the  axis  cylinder  of  cells  of  t}i» 
second  category  (Ciulgl,  Nansenj  Is  out  brouuht  out  by  this  method.  A. 
The  llhent  forming  the  superlicliil  and  midnle  horizontal  plexo^es  in 
the  cortex  arise  from  neighboring  cells  by  branches  that  leave  the  a^ 
cylinder  at  right  angles. 
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UebfT  etn  fuu*a  Opticuaetntrum  beim  Huhne.     Dk.  Peblia.     Archiv  ftir 
Ophlhalmologle,  Bd.  xxxr,  Abth.i,  1S89.     1  Plate. 

Upon  studying  in  tb«  chick  the  (teffcneraUon  which  follows  the 
nmorai  of  one  eye,  Perlia  flud?,  bedsides  the  usual  degeneration  of  the 
OOQtralftt«ral  tractua,  a  bundle  of  flhers  which  neparates  from  the  tractua 
at  the  Tcntro-Iateral  angle  of  the  iuterbraio,  Hud  paa^e^  Qratdoread  then 
caudarl  along  the  me^al  margin  of  the  optic  lobPK,  Unally  temiinnting 
In  a  large  uticleun  which  Hea  latcrad  of  the  trochlearla  nucleua,  and  U 
tt  le*st  twice  the  iir.e.  The  ganglion  appear^  to  connect  with  the 
lofrw  tntticUM,  with  the  motor  nuclei,  and  with  the  ventral  portionfi  of 
Uh  uos.  Thifl  hnndle  and  it»  nticleuA  degenerate  when  the  optic  tract 
dMonerates.  Pending  further  work  on  it»  function,  Perlia  deiignateit 
ebb  u  the  median  optic  bundle,  and  makef  the  plausible  suggestion 
that  It  wUl  l>e  found  connected  with  the  pupillary  uoveinents,  which 
are  so  well  developed  in  the  bird. 

IHe  FiormmtwirictiMng  dea  metchttchei   Vonierhirn  von  Sndc  <ie$  trtten 

bis  Kum   Beginn  de*  dritun  Monats.     Wilhelm  His.     Abfaandl.  d. 

Mathemat.-uhys.    CI.  d.   Koalgl.  SBchs.  Oeacllschsft  d.  WUsen- 

8chaft«o.    Bd.  xv.    I-«ipzig,  18^.    1  Plate. 

Thli,  the  most  recent  paper  by  Uls  pn  the  development   of   the 

nervous  system,  l^  well  itupplled'with  cuts,  and  bus,  moreover,  one 

Slate  of  very  ann^ual  excellence  in  every  way.  The  text  is  mainly  a 
Ascription  of  the  contained  figures,  so  that  it  cannot  be  given*  lu 
abstract,  save  In  a  very  Incomplete  manner.  The  immediate  object  of 
Uw  paper  Is  to  give  the  topogra|>hy  <>f  the  Hmt  appeuninces  (primSnt 
AMlaofa)  of  the  different  portions  of'the  encephalon;  only  In  the  ca^e  of 
tiM  Olfactory  lobe  does  the  :tutlior  enter  into  histological  detniU-  He 
opens  with  a  dlKUxnlon  of  the  axial  flexure?  of  the  mid  and  forebraln. 
I  ndcr  the  head  of  primitive  luuKitudinal  divislou^  of  the  mid  and  fore- 
braln, Hie  maintains  that  the  dlvTalon  of  the  lateral  half  of  the  neural  tube 
Into  a  dorsal  wlug-plate  iFUi-jflplaU'^)  and  a  ventral  Iwisal-plate  i_Orund- 
platte)  U  reco^lzablc  not  only  In  the  region  of  the  myelon,  where  he  has 
already  deMrribeil  it,  but  that  It  U  contiuued  eephaluil  to  the  extremity 
of  the  primitive  forebraln.  The  line  of  demarcation  between  these  two 
pUtm  follows  Che  flexures,  a»  Illustrated  by  the  brain  of  AmnutcofUi 
ftnd  that  of  a  salmon  embryo.  'I*hlK  line  terminates  at  a  point  Just 
cephalad  of  the  rhla«m«:  and  the  optic  tract,  running  &t  It  does  for 
MOM  distance  at  the  Junction  of  the  two  plates,  behaves  like  the  aAOend- 
Ifigroot  of  the  other  neusory  cranial  nerves. 

The  optic  vesicle  repre«>entB  eub^tance  taken  from  the  wall  of  the 
neural  tube,  and  it  U  of  great  iruportnuce  to  detenniue  from  which  of 
ttie  above  meutloned  platex  it  may  be  derived.  HU  decides  that  the 
■tain  portion,  and  at  least  all  that  which  form?*  the  retina,  come>t  from 
the  ImssI  plate.  He  U  doubtful  concerning  the  pignicul  layer  alone, 
whloli  may,  In  pan,  arise  from  the  wtng-plat«.  Morphologically,  then, 
Uie  reUna  U  hoiiiologouK  with  the  anterior  conina  of  the  spinal  cord, 
And  the  region  of  the  motor  nuclei  In  the  hind  and  mld-braln.  This 
•Crlkllig  result  put«  the  retina  by  Itself,  and  M^pa^ute«  it  from  all  the 
other  unaori'  organs  thus  far  described.  In  s|M>aklng  of  the  formation 
•ad  protrusion  of  the  optic  vesicles.  Ills  holds  to  the  meohanloal 
•xphuiatlon  for  the  fonaer,  and  goes  Into  the  anatomy  of  the  region  In  tbo 
Mobryo  [n  nmcli  ib.-tnU.  In  the  flntt  stages  the  optic  stalk  enters  lh« 
opCSo  cnp  ect--f  uLrit^-.ilI  V,  the  point  of  union  lying  ventrad  of  the  centre  of 
t£e  CBp.  With  thi?  change  In  the  position  of  the  eye,  as  development 
prooteda,  the  bulhft  move  cepbalad  and  mesad,  the  change  of  pooitlon 
Uldni;  place  lu  such  a  manner  that  the  Juucttou  of  stalk  and  cup 
b«ooaiBt  ouiaal.  Tlie  optic  ner^'e  libers  follow  the  line  of  the  optic  stalk. 
U  Ihos  cooMs  about  that  the  eccentric  Insertion  of  tbo  optic  nerve  in 
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the  rettna  of  the  dftValoped  eye  Is  a  cotueqaeooe  of  the  similar  relUtOD 
of  the  ptiilk  to  the  cup  lu  the  embryo. 

When  thp  hemtopheref  commence  to  develop,  it  f?  oot  antll  the  cod  of 
the  fourtli  wt-i-k  thai  they  urc  iit  nil  ilt%'ide<)  iuto  rijcht  aod  left,  and  the 
first  Inriicallon  of  dlTision  is,  ciirimi*Iy  enough,  a  lonKitiiHlDftl  rld|re  In 
the  parietal  region.  A  careful  descnptioo  oC  the  development  of  the 
forebraln  region,  inclading  the  plexuses,  eorpuaMriatum,  anti  the  dlvisious 
of  tiie  interbratQ,  fliinlly  brings  the  author  to  a  d<.-^cription  of  tha 
olfactory  region.  The  condition  in  the  embryo  in  prefaced  by  a  study 
of  the  region  in  the  adult.  Starting  here  from  the  bulb,  and  pa-iein^ 
raiid.-ii).  the  olfactory  tract  t^plitft  into  a  median  and  lateral  root.  TbeM 
Ant  enclo&e  tlie  (ri[!i}unm.  Ciudad  of  thi?.  and  separated  from  it  by  the 
Jlnaura  prima,  is  a  roughly  quadrilateral  field,  a  portion  of  the  anterior 
perforated  9pH<.-e.  which  ie  bounded  laterally  by  the  lateral  root  of  the 
tract,  and  roeaiilly  by  the  [igrua  subcalloiu*  (p«Inncle  of  Che  calloBum). 
This  region  Is  the  quadrilateral  »pnce  of  Brova.  There  is  another  email 
region  lying  in  the  meMl  tmrfaoe,  aod  bounded  br  the  jitmm  prima 
caudati  and  the  jfastira  aerot^na  frootad,  aod  this  Ilia  names  "  Broca'« 
region."  In  discussing  the  olfactory  lobe  in  the  embrvo.  His  divldei'  it 
Into  a  cephalic  aod  ciiudiil  portion.  The  cejihalic  lobe  in  man  give? 
rise  to  the  hulbos,  tractue,  trigonura  and  Bnx^a's  field — to  the  caudal 
lobe  bfUitigi  the  !;yru8  fuhcaUoiTKB  and  the  qoadrt lateral  space.  Where 
the  bulbus  comes  to  overlie  the  nose  region,  there  Is  developed  over  • 
region  of  thickened  nasal  epttheltam  a  true  olfactory  ganglion,  coniist- 
ing  of  bipolar  nerve-cells,  such  as  are  found  in  the  i>ofiter1or  root  ganglia 
of  the  spinal  cord.  This  gaoglloQ  appears  first  in  embryos  about  II 
mm.  in  leusth.  In  the  ai^lt,  Uie  ganglion  contributes  the  fit^r  and 
glomerular  layeri,  the  other  portiona  of  the  batbua  being  an  outgrowth 
from  the  brain.  This  discovery,  which  bringa  the  olfactory  nerve  Id 
man  Into  line  with  the  typical  tieuiwry  uerves,  Is  a  most  welcome  one, 
but  the  retina  Btlll  reninlns,  acconliiig  to  His,  a»  much  of  a  problem  as 
ever.  For  the  nuiny  other  points  of  value,  the  reader  is  referred  to  the 
original. 

ltfehercbe$  anr  le4  tfrmlnai*on»  tla  nerfi  ^itu  l«s  dtm/itcs  t<mntiauz  ehft  I9 
ffrfnonilU  (Rana  ttcultnta,  Sana  tnnporarini.  J.  Faj  eksztajv . 
Areh.  de  zool.  exp.  et  geu.,  2d  sfirie,  T.  VII,  1889,  p.  705— "fiO,  pis. 

XXXIII  etxxxrv. 

The  author  discusses  at  great  length  the  conflicting  results  end  opinions 
of  WiiUvr,  Leydig,  Billroth,  Flxsen,  Hover,  Key,  ITartmaun,  F.ngelinann, 
Merkel,  Krause,  and  IIoll.  llie  memoirs  of  Bealc  and  Maddox,  00  the 
arrangement  of  the  nervetr  in  the  papillie  of  the  frog's  tongue,  were  inac- 
cessible to  him.  For  fixing  agents,  In  the  present  iavestlgiition,  tlie 
best  results  were  obtained  with  bichloride  of  mercury  (■'>  to  100),  Flem* 
mlng's  solution,  and  Carnoy's  solution.  The  hardened  tisanes  were 
imbedded  la  paraffin  and  in  celloidin,  preference  beiug  given  to  the 
latter.  Tlie  cells  of  the  disc  were  te.T*ed  In  a  mixture  of  bichromate  of 
potasBlnm  4  Co  lOl)  +  ^  to  1(X)  of  hydrate  of  chloral.  A  weak  sotatlDn 
of  eosin  and  iodine-green  stained  the  cell  nuclei  green  and  the  plasma 
of  the  cells  red.  For  coloring  the  nerve  terminations  methylene  bine, 
Injectetl  into  the  living  animal  according  to  Ehrllch's  method,  was 
mainly  employed.  Near  the  summit  of  the  fungiform  papilhe,  and  just 
beneath  the  end-discs  is  a  "  basal  membrane,"  the  Ntrvmiu-haU  of  Key, 
JVervenKsKM  of  Kngeimann.  FHJer^zt»ju  dcH-ribe»  four  kinds  of  cells  In 
the  eDd-4liscs,  viz. :  cylinder,  winged,  forked,  and  staff-shaped.  The 
cylinder  cells  {Cylindtrt€ll«n,  Herbel,  Schwalbe.  Uoll)  correspond  to 
Key's  modified  epithelial  cells.  Engel 


GtwhmackJ'Zfllen. 
difficult  to  follow. 


mann's  ft^UhzfUeu,  and  Leydlg's 
Their  central  processes  are  very  Irregular  and  most 
They  reach  the  basal  membrane,  where  they  appear 
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to  totcnect  witb  the  prooei?e«  of  the  other  cells.  The  wtu)i;ed  caXti 
(^yiufftUelltn,  Merkeli  hnvp  only  bwn  found  in  bstnichlanf.  I>eydljf 
mlsUKik  them  for  cylinder  cell?,  while  Merkel  looked  upoD  them  as 
iu«nl7  repreMOtlng  a  Ptage  In  the  development  of  tho^e  oeiU.  Their 
ceotnU  proccAses  pa^iH  twtweea  the  cellg  of  che  dl»e  aad  pierce  the  baiud 
memhnine.  fhe  forket)  celln  (daMzfUm,  Engehnann),  eougldered  by 
Kerlul  arthlcial  producU,  were  found  but  rarely.  They  possess  very 
long,  Tarioo§e  central  proce»<tefl.  there  heing  alwayit  two  to  four  of  these 
prooeMee  to  a  cell,  'llie  processes  perlornte  the  basal  meinbniQe,  where 
they  ramify  'i^*]?"  *"*•  form  a  plexiiB  with  the  central  procewen  of  the 
wlDfted  antl  staff  celU.  Two  fonn?  of  stiilf  I'elU  are  described,  'fhe 
flmt  form  corresponds  to  Key's  Ofathmaciajf-llnt,  Rngelroann's  Cylindtr- 
tiUtu,  and  UerkeL'a  tftiUtetUn.  The  leooiid  forto  is  marked  by  a  very 
short  central  process.  These  cells  are  donbtleftfl  Merkel'fl  .st'lbcSfaseihB^ 
although  no  cilia  were  d*>tected  on  their  free  extremity.  Merkel  looked 
upon  these  celU  a«  constituting  the  -wnsory  elements  of  the  disc. 
F»jer«7,l8jn,  however,  doe>*  mit  so  regartl  tlioiii.  He  agrees  with  Engel- 
maDD  In  I'oii-iiJerinK  thi^  forktnl  i.-ells  a.i  llie  true  ricuaiiry  cells ;  but  it^  to 
whether  they  are  gpeclQcally  (cuxtative  or  »peclflcally  tactile  he  does  not 
Tenture  an  opinion.  Bi-nejtth  the  bunal  membrune  i^  a  plfxu-  formed  of 
DOo-medallated  aerve-flbril>',  which  the  author  term^  the  ^^pterm  ntb- 
banlh.'^  From  this  plexus  Hne  varicose  flbril»  enter  the  basal  mem- 
brane, where  they  ramify  in  all  dinx-tloae.  Some  of  tbcMt  flbriU 
traverae  the  meinbrniie  and  penetrate  the  epithelium,  forming  beneath 
the  bed  of  nuclei  of  the  ntalT  cells  an  exceedingly  compact  network. 
From  thU  i^ubepUhellal  network  very  delicate  vurico-ve  (ibriU  pass  be- 
tween the  cells  of  t)ic  dlf c  and  reach  its  free  Rurfact*.  where  they  terminate 
in  bud-like  enlargenietil.i.  Where  and  how  tJie  tibriU  terminate  which 
do  not  reach  the  tree  surface  of  the  disc  Pajersztajn  la  unable  to  aay. 
He  believed  in  thr  wmtiguity,  but  not  in  the  direct  continuity,  of  nt- rve- 
flbrlls  and  the  central  proceatea  of  the  sensory  cells.  Contiguity,  be 
snggMU,  may  be  effected  either  by  the  terminal  buds  applying 
theauwlre*  to  the  bodies  of  the  sensory  cells,  or  by  the  central  pro- 
oesMs  of  tboee  cells  adhering  closely  to  the  uerve-flbrlls  of  the  subepl- 
tbelUl  plextis.  F.  T. 

WtLhiu  a  ftlrort  time  the  writer  of  the  present  note  published  the 
malts  of  some  studies  touching  tliu  development  of  the  gustatory 
organs  of  roan,  and  at  the  same  time  offpretl  a  few  nuggestloos  as  to  the 
oatare  and  probable  mode  of  origin  of  these  terminal  structures.  (Joum. 
Anat.  Phvt.,  xilli,  INSd,  pn.  5A{^533:  xxiv,  I8K9,  pp.  1.30,  131.)  The 
MrJlwt  tongue  investigated  was  from  an  embryo  of  at>out  the  tenth 
WMk.  In  tnU  »|»e<!lmen  the  gustatory  pap{|l;i'  were  wholly  undeveloped, 
DOT  wa«  It  pos»lble  to  determine  with  anv  degree  of  certainty  their 
future  position.  In  the  next  tongue  examined,  that  of  an  embryo  of 
the  fourteenth  week,  the  dor<uil  surface  wat)  more  or  le«s  marked  by 
paplllarr  elevatlotui  of  the  muooas  membrane.  The  elevations  varied 
jTKally  In  flee  and  shape,  and  thi>  sfuicee  between  them  were  Ailed  for 
toe  most  pari  with  epithelium.  The  epithelial  covering  of  the  eleva- 
UoDS  had  an  average  thickneM  of  aboat  0.024  mm.,  and  was  eotaposed 
of  three  somewhat  Indistinct  layer.  'Ilic  superficial  layer  consisted  of 
slightly  flattened  cells,  wlilch,  at  it«  deeper  part,  became  blended  with 
thoae  « the  middle  layers.  The  middle  layer  was  much  thicker  than 
(bt  pfwwdhig.  and  was  composed  of  nucleated  spheroidal  or  poly- 
hedral cells.  Relow  thl9  was  a  deep  layer  coDstsUnz  usually  of  a  single 
row  of  coluriiUMr  cclli*-  The  uiuoosa  was  very  rich  in  nuclei,  and,  at 
short  IntervaU.  was  pene:rBted  to  aconaiderable  depth  by  the  prollfera- 
Uom  of  the  •■pithcllinn.  The«p  proliff>ratir>n«  of  the  epithelium  are  of 
tatolMl,  as  ludkatlng  the  future  (Hfsllloo  of  the  glands  and  their  ducta. 
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The  strlpwl  mu^cle-flbres  of  the  tongue  were  clearlr  «howa,  bat  their 
Oiire  were  exceediaxly  faiat.  Severn)  papllln:  of  cbe  clrcomTRlUts 
type,  ID  the  early  sca£6A  of  development,  were  oreaeut.  The  treachu, 
however,  were  uudifftereDtlated,  alchouffh  tlieir  fotare  posEtioo  wm 
clearly  (udloated.  Fuofrlfonu  papil1»>,  \a  various  staffes  of  growth* 
were  Bcattered  over  the  dorsum,  and  at  the  sides  of  the  hack 
of  the  touj^ue  the  lateral  gustatory  orgaas  were  sufficleaUy 
advanced  to  be  perceptible.  A  tew  taste-batEs  were  detected  In  the 
circ'Uni vallate  {uipllla'  of  this  embryo,  but,  uDfortuoutely,  little  could 
be  learned  of  tliclr  structural  details.  The  l)cat  marked  bulb  wai 
spheroidal  lu  «hape,  and  rcseuiMed,  Id  some  degree,  thoH*  of  the  soft 
palate  sad  cplglottU.  It  w&i*  placed  vertlculty  lu  the  long  axU  of  Cbfl 
papula,  with  Its  loA'er  two  clilnl;  resting  Iti  a  cavity  of  the  mucosa.  On 
the  tougue  of  a  fM_'tua,  nt  the  fourth  moath  of  iotra-uterine  life^  wera 
five  UHpilla:  of  ih'-  circumvallate  t^pe.    One  of  the  smaller  of  these 

SapllliH  bore  on  Us  exposed  surface  a  taste-bulb  In  au  early  stage  of 
flvelopoieat.  This  bulb  measured  0.016(>  mm.  iu  length,  and  O.OIJ  mm. 
In  braadUi,  and  was  largely  subepithelial  la  poaltloo.  The  tougue  of  a 
fu'tuH  at  the  middle  of  the  Qfth  mouth  showed  clrcuui vallate  papllln?  la 
procfi.aa  of  trausltiOD  from  the  fungiform  type.  The  ereater  number  of 
the  circumvatlate  |>iiplllu:,  and  also  mitny  of  the  fuuguonu  papilke  bore 
embryonic  bulb*  on  their  upper  surface.  The  more  advanced  among 
them' were  maiuty  epithelial  lu  poaitioo,  whUe  the  less  mature  were 
largely  lmt)edded  'io  the  stroma  of  the  mucoiia.  Medutlated  nerves  were 
iainy  ahowu  iu  these  pupllhc.  Directly  beuenth  the  basul  cell-*  of  the 
epithelium  was  a  flue,  delicate,  reticulated  network,  from  which  nnu- 
uedullated  uerve-ttbrils  pas^eij  upwards,  peuetratlng  the  bulbs  and 
neighboring  epithelium.  On  the  tougue  of  a  six  mouths'  fartus  the 
trenches  oi  the  pnpilhi:  were  for  the  most  part  dlfl'ereutiated,  and  a  ^w 
tromattire  bulbs  were  detected  on  their  lateral  area.  In  the  lateral 
organ.s  of  taste  the  furrows  were  qull<.'  free  from  epilheliam.  save  at 
their  lower  part,  and  bulbs  wore  scattered  over  the  up]w>r  surface  sod 
tides  of  the  folds.  In  a  fa'tu^i  at  the  seveuth  mouth,  the  bulbs  had 
tocreased  greatly  on  the  lateral  area  of  the  gustatory  papill.-v,  and  there 
was  no  anpureut  deL-russe  lu  the  number  of  thoso  ou  the  free  surface. 
In  a  chiUl  about  a  month  old  the  bulbs  were  quite  uiiifonuly  disposed 
at  the  sides  of  the  piipllln;.  those  of  the  lower  tiers  bclug  less  ramlai 
In  arrangement  and  smaller,  and  lying  partly  In  the  maooft«.  IB  t 
Child  four  mouths  old.  Isolated  bulbs  stUl  occurred  ou  the  free  tipper 
gurffl**  of  tho  piiplll.r  of  both  gusutory  areas.  In  the  circumvallate 
pupilltu  of  tlie  adult,  Uic  bulbs  did  not  appear  to  liavc  decreased  In 
number,  but  they  had  disappeared  almost  completely  from  the  upper 
surface.  Iu  the  adult  paulUa:  follatw  they  were  fur  leKs  numerous  than 
In  carlv  life,  but  were  still  normally  present  on  the  upper  area  of  the 
folds.  " 

What  purpofjc  the  temporary  taste-bulbs  (for  «uch  they  appear  to  be) 
of  the  frfe  ui)i>er  ^urfaif  of  the  cirrumvallate  p.iptll.-i'  siihspn-e  in  the 
embryo,  U  dlllicutt  to  comprehend.  With  the  upiwantace  of  the  bulbs 
of  the  lateral  area,  thev  gmdually  di.><appear,  and,  from  all  indications, 
perish.  By  the  time  the  bulbs  of  the  free  surface  of  the  i>apill:e  have 
attained  their  full  development,  bulbft  in  early  stages  of  formation  make 
their  appearauce  ou  the  wall,  the  lowermost  bulb-s  being  the  most 
elementary.  Were  It  otherwise.  It  might  be  conceivable,  ns  Hermann 
suggests,  that  by  an  unfoldiag  of  the  papiUre  laterally,  the  bulbs  of  the 
free  area  are  shifted  to  tlie  siae.t.  In  the  present  state  of  our  knowl* 
edge,  there  seems  to  be  no  better  way  than  to  believe,  with  Uofftnsun, 
that  "the  bulbs  of  the  free  surface  perish  through  the  proliferation  of 
the  ordiuary  epitlicllum."  It  U  not  improbable  that,  after  the  bulbs 
have  once  disap|>eared  from  the  upi>er  surface,  certain  altered  ooiuU- 
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i«f  tbo  cplchellnm  prevent,  save  In  rare  luBtancefl,  their  reourronce 

'  coacladlDg  tliU  brief  Bummiry.  the  curlier  iDvestlKattoas  of 
H&niCMhinied,  lIonbiitQU  ami  Lu^Ug  shoald  be  menrioneil.  H<)iiig- 
•chimKl,  In  a  comoiuuicatlou  on  the  microscopic  anatomy  of  the  tane- 
ori^ans  (Z^'t./>  u/iu. /f^uf.,  xxiil,  1S73),  merely  remarks  thnt  he  failed 
to  detect  In  the  clrcuiu vallate  pHpillx  of  tbe  ocw-boru  child  any  regular 
airangemeat  of  the  bulb«.  HofTmADQ  ( MrcJune't  Arrhiv^  Ixil,  1875) 
InvMUfated  the  human  embryo  and  new-born  child  for  the  purpose  of 
■tU'tyliiji;  Che  dliitrlbutlon  of  the  tA.ste-orgsnii  In  man.  In  n  fungiform 
papllhi  ot  :i  t>>ur  and  one  half  mouths'  fa'iua,  and  also  in  the  puplllaj  of 
one  Kl  Uie  sixth  month,  he  found  taete-buUn,  hut  he  failed  to  detect 
them  In  earlier  embryos.  He  conclude!)  that  they  are  more  frequent  In 
embryos  and  In  ucwly-boro  than  In  older  Individuals;  that  in  embrjoa 
and  oen'-bora  children  they  occur  more  frequently  and  In  j^raater 
number  on  the  free  surface  of  the  papilla-  than  In  the  adult,  and  that  In 
old  peraons  tliey  are  but  rarelv  met  with  In  thU  rei^ion.  Lustlg  (Sitxb. 
4.  k.  Akad.  d.  WUu.  IFiVit,  Ixrxix,  hi.  1834)  failed  to  detect  bulbs  In 
tbe  papilla)  of  a  fiiiCUi  at  the  end  of  the  fifth  month,  but  In  our  at 
the  wiventh  he  found  them  on  the  free  upper  iturfuce  of  both  eircumval- 
late  and  foliate  |>aullht'.  While  tna.te-bulbg  were  wanting  In  the  tungue 
of  a  ten  weeks* embryo,  It  la  not  Improhnble  that  they  may  yet  be  found 
in  the  InclpleDt  stages  of  growth  In  one  of  the  twelfth  week  of  Incm- 
nturine  life.  F.  Tuck£RUak. 


n.— EXPERISneXTAL. 

Uetter  die  T/i<oW«d'>d  aimultantn  ContrtMe*  von  SetnMui.  G.  HbriMO. 
Four  papers  In  PflUger^s  Archlv,  Vols.  40,  41,  43. 
I.  Di*  farhigen  SdxiUfn.  Ilelmholtz  considers  that  the  experiments 
with  colored  shadows  show-  conclusively  the  influence  of  the  judj^mcnt 
Id  producing  BimultaDeouA  contrast.  Ilering,  by  more  careful  experi- 
ments, makes  it  plain  that  tbi«  U  not  the  ca^e.  Ue  makes  the  uiiual 
arrangement  for  colored  shadows,  tlie  sources  of  light  beini;  day-light 
and  a  gaa-flame,  and  the  tube  being  arranged  so  that  It  can  be  iD6taut»- 
ntoosly  split  open.  The  tabe  la  so  directed  that  the  observer  looks 
half  upon  the  gas-lighted  paper  and  half  upon  the  blue  shadow,  complete 
fixation  being  made  easy  by  a  dot  In  the  middle  of  tbe  line  of  separation. 
To  (acUltate  reference  we  shall  call  the  shudow  half  of  tbls  field  «,  and 
the  ffa»-llghted  half  we  shall  call  'j.    After  everything  \*  in  po»iitlon,  the 

K a  Vs  lighted,  and  «  Inatautly  becomes  blue  and  {f  yellow,  the  yellow 
lug  an  objective  color  and  the  blue  eabjectlve.  Whether  that  subjec- 
tive blue  Is  physiological  (Id  the  retlnaj  or  psychological  (Ui  the  Judg- 
ment) la  the  question  at  issue. 

'fhe  next  step  In  the  exi»orlmont  la  to  move  the  shadow-thro  wing 
l)ri«m  so  that  the  tubfr  looli-  whi'llv  u|»nn  Its  shadow.  Under  these 
eircuuistaoces,  according  to  llelmhokz,  the  whole  field  of  the  tub«  ti 
blue.  And  tills  shows  that  the  eflTcct  Is  due  to  the  judgment:  what  one 
has  Just  Judged  to  be  blue  one  still  judges  to  be  blue,  and  other  reawin 
for  seeing  this  blue  there  Is  none.  But  as  matter  of  fact,  if  the  fixation 
has  been  caroful,  U  i*  not  trtis  that  the  whole  field  of  the  lu1»e  Is  now 
blue;  on  the  cotitrary,  q  Is  blue,  hut  «  Is  a  dlBttDctgmylsb-yellow.  The 
blueneas  of  ^  is  now  easily  accounted  for, — it  is  simpl'v  the  i-omplemeo- 
tary  tatlguo-culor  to  the  former  yellow  gas-light,  iteni-r  there  \*  no 
occasion  to  say  anythtog  about  the  persistence  of  the  Judgment-error. 
But  what  Is  tlie  cau-ie  or  tbe  yellowness  of  s?  If  the  former  hluenes;  of 
I  WAS  phnlologlcal — a  spreading  over  of  the  vellow-excitatlon.  as 
Htrlng  beflefe*— then  It,  too,  Is  duo  to  fatigue.    But  It  Is  still  possible 
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at  tbU  stage,  as  It  leeius  to  the  reviewer,  tbat  the  color  of  >.  both  to 
the  first  and  la  the  tccond  phase  of  the  experiment  should  be  doe  to 
JndenMot  contnut. 

Tbera  U  a  third  phafte  t«  the  experiment,  however ;  the  gas  Is  extln- 
Culshed  and  the  tahe  Is  suddenly  opened.  Ilelaiholtz  sayi  that  erery- 
uUngnow  appears  of  a  natural  white-  But  lu  fact,  If  one  look*  caiv- 
fully.  one  can  s:!!)  see  a  circulur  *pot,  the  fleld  of  the  tnbe,  the 
colors  of  both  «  and  g  belnfc  very  much  the  eaine  as  In  the  second  phaw. 
This  after-image  persists  ionzpr,  the  longer  the  first  pbase  and  the 
shorter  the  second  phase  have  lasted.  There  Is  no  dlfflcalty  la  getting 
it,  even  without  the  self-opentng  tube.  It  was  overlooked  dt  Mr. 
Dielabarre,  who  has  repeated  these  experiments,  and  who  says,  **lf  .  . 
One  lay  aside  the  tnbe  and  glance  at  the  field  tbe  color  at  ooc«  disap- 
pears."    (This  Jovrnol,  Vui.  II,  p.  UY). 

ThU  after-lniAfre  lA'«ts  a  muoh  shorter  time,  of  oonrse,  tbaa  that  In  the 
aecond  phase.  Its  occurrent-e  seems  to  the  reviewer  to  render  it 
certain  that  a  mistaken  judgment  Is  at  least  not  the  principal  caose 
of  the  whole  phenotueaon.  It  is  iDcredtble  that  a  miiitakeshoutd extend 
itself  over  a  small  seuil-circolHr  spot  and  no  farther. 

n.  Der  Contra»tver»ueh  von  B,  Mcper  tin<f  die  Venwhe  <m  f^rbfn- 
hrttael.  Hering  fir^t  calls  attention  to  the  fact  that  he,  too,  lays  gnat 
•tvess  upou  the  eflW-ts  of  experleoce  and  of  practice,  as  U  shown  m  bis 
OsdilfAlatss  alM  eln«  FuneOott  der  orpaniachen  Mattrie^  and  that  If  he  does 
not  agree  wltti  Helmboltz  in  explaining  simaltaneoos  contrast  as  an 
effect  of  the  judgment  It  la  simply  becADsc  the  facts  seem  to  point,  in 
Uiis  case  to  u  dUTereut  explamittou.  In  order  to  show  thiit  simulta- 
neous contrast  la  due  to  the  judgment,  lleltiiholtx  eudeuvors.  In  all 
cases  where  the  seu^utlou  is  a  stroug  one,  to  so  vary  the  clrcumatancM 
BS  to  make  U  weak,  or  evanescent;  for  Instance  in  Meyer's  contrnsW 
experiment  he  i^Iiowh  that  If  the  grey  ring  is  held  In  front  of  the  colored 
paper  so  as  to  Ik-  plainly  distinct  from  it  In  space,  its  color  vaalslies;. 
But  Hering  points  uut  th»t  acfui/  slif^ht-Klifl^renceg  In  color  are  easily 
made  to  vanish  by  ^lightlr  varying  the  ciruumscuaces.  A  feeble  after- 
image which  one  can  easily  >«(^e  on  a  smooth  surface  will  quite  fade  OQt 
ou  a  rough  one.  A  slight  diUVreDceof  color  of  two  papers  Is  overlooked 
if  one  Ik  smooth  and  one  rough,  or  even  if  they  have  a  diflirent  gr^n.  and 
thev  are  so  held  that  the  ffrain  is  perceptible.  A  black  mark  around  one 
will  also  destroy  the  dlllerence.  On  a  color-top,  all  nnevenneases  of 
surface  disappear  and  a  color  in  seen  in  Its  ideal  state.  But  a  bit  of 
paper  of  exactly  the  same  color  as  the  top,  when  held  In  front  of  It, 
will  look  different.  Even  if  the  paper  behind  Is  not  routing,  one  can- 
not be  i^nre  that  the  ono  In  front  is  of  the  same  color,  so  long  as  there 
is  a  didereuce  of  brightness,  or  a  distinct  edge,  and  all  the  more  U  one 
cutiiiot  accommodate  for  both  at  onee.  If  the  lighting  is  as  near  as 
port<iible  alike,  and  If  the  accommodation  is  for  neither  Cso  that  the 
edge  becomes  imli«tinct)  the  observer  may  think  the  colors  alike,  but 
he  may  also  actually  fail  to  aee  that  there  are  two  different  papers, 
however  much  he  knows  that  there  are  two.  Fixate  a  l)it  of  paper  in 
front  of  a  ground  of  the  same,  but  shove  In  between  them  a  black  card- 
board for  ii  tew  seconds;  then  remove  suddenly  both  the  card-boanl 
and  the  bit  of  p»pcr.  A  Miot  appears  on  the  Kronnd,  which  Is  of 
di^rent  color  from  that,  and  which  is  also  perceivc<l  to  be  a  dlffcreot 
color  from  thejii.°it-ren)Oved  bit.  In  otticr  wonls.  a  separate  bit,  sesn 
iabe  auch,  forms  a  hiudrauce  to  perceiving  a  slight  amount  of  diflbrenc*. 
But  this  is  a  case  of  an  aiteT'imagt  belnf  far  less  perceptible  on  die 
scrap  of  paper  itself  than  on  the  large  sheet;  and  Helmnoltz  himself 
would  not  aay  thiit  proves  the  psychological  nature  of  cyter-isMfret. 
No  more  should  a  similar  fnct  be  taken,  then,  to  prove  toe  psycho- 
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loi^cml  nature  of  »lmultaD(K>aft  onntrasit.  This  cxporimoat  lua  1>een 
varied  by  the  reviewer  by  h-ivla^  two  dots  on  die  scrap  of  paper,  and 
flxlnK  ftnt  one,  aud  after  the  black  cArd-board  la  reoioved,  C2w  other. 
Id  thU  way  the  after-lniaf(i]  of  tlic  scrap  fnlla  lo  part  on  the  scrap  itteit 
and  in  part  OD  the  paper  uudcruenth,  aDd  the  two  colors  can  be  com- 
par«d  at  lelfluro.  lu  this  case,  no  (((|r<cr«lic«  can  b«  detected  in  the  two 
colon,  other  than  what  Is  due  to  some  QQ&Toldablc  diilbreace  of  bright- 
newt,  not  Ilering  ml^ht  reply  that  In  this  case,  the  after-image,  even 
where  U  fall?  on  ilie  itcrap.  Is  taliCD  to  be  a  distinct  object,  and  not  a 
simple  color  of  the  scrap  of  paper. 

Tbe«e  coasideratlon<t  remove  the  force  from  most  of  tleCmholtz' 
argament*  In  favor  of  judKuieut  as  a  cause  of  slmuItAoeonB  eontnut. 
Uering  denies  that  the  brightness  of  the  i-ontraiit-^'olor  does  not 
Incr«*ii§  with  che  saturation  of  the  Inducing  fleld,  bat  his  experlmenta  In 
another  paper  (PUtlger's  Archlv,  XLII,  p.  llfl.  See  tiihJourtiat  I,  706) 
are  more  conclnslve  on  this  head.    This  point  Is  Important,  because  the 

rralie  lact  l»  considered   by  Wundt  to    l»c  the  chlet   objection  to 
whole  theory  of  ITering  (PhIK  Studlcn,  W,  p.  312.) 

III.     Zhr  Spteoet-contrattvertHch. 

To  the  experkoeDt  of  RaKooa  Scloa,  a  vertical  and  a  horlzontAl  sheet 
of  white  paper  have  one  edge  together  and  a  colored  glass  p1iit«  forms  an 
angle  of  -to*^   with  each.    laatead  of  small  black  stiuiirei;  on  the  sheets 
of  paper,  Herlng  uses  concentric  black  rings.    One  ought  to  sec  a 
mirrored  vertical  ring  green  (using  green  xlass),  a  horizontal  ooe  white, 
and  the  space  between  them  a  mixed  whItKh  green,  hut  the  white  one  Is 
by  contrast  red.     If  the-  brightness  of  the  whole  la  properly  regulated  {\t 
Is  enclosed  in  a  cltest),  the  aucoess  of  the  exiMrlment  in  surprlsiug,  llie 
rad  Is  quite  as  saturated  as  the  green.  Helmholtz'  explanation  1^  that  >^ioco 
we  suppose  the  greenness  of  the  plate  to  he  niilntermpteil,  n  ^{>ot  which 
really  looks  to  us  white  we  fancy  to  huve  ii  red  apot  underneath  U, 
because  It  would  take  a  red  spot  under  a  green  glass  to  ivok  white. 
Thii  explanation  at^^umes  an  extraordinary'  power  on  the  part  of  the 
obaervcr  In  picking  out  oom pigmentary  colors;  it  Is  completely  vitiated 
by  the  fact  that  the  red  color  is  as  dixtlnct  as  ever  when,  by  a  proper 
mniework,  the  gn-en  plitte  in  made  perfectly  invUible,   and  to  a  f rcsli 
obienrer  who  is  t|alte  unaware  that  there  la  any  plate  there.     More- 
over, by  moving  the  sheets  of  paper  (and  so  makhig  the  rings  not  iiulle 
ooDoentrlc)  the  green  rings  may  be  made  to  seem  in  front  or  the  red,  or 
the  red  In  fmnt  of  the  green,  at  pleasure.    The  red  and  green  rings 
Mem  to  swim  In  a  wbity-green  space  like  birds  In  a  blue  sky.    Accnra- 
Ing  to  Helmboltx,  a  bit  of  white  paper  held  evidently  In  front  of  the 
green  cloud  does  not  look  red;  but  according  to   Hering,  If  It  Is  fine- 
grained, and  U  the  color  and  brightness  are  exactly  the  samo,  ic  looks 
quite  as  red  as  the  other,  even  though  it  be  made  to  swing  In  front  of 
uw  glass  plate  and  be  looked  at  bluocularly,  and  this  wliether  the  glass- 
plate  Is  visible  or  not.      lu   this,  as  lu  every  ease  of  simultaneona 
cODtnsL  tbe  color  la  very  fleeting  If  successive  contrast  Is  carefully 
shut  off  by  means  of  flxatloo.    It  <iulckly  passes  over  Into  what  ifering 
calls  the  "simultaneous  induced'*  color,  which  Is  the  same  as  that  of 
tbt  Isdoclng  field.     [This  name  Is  very  bad,  because  It  does  not  dl^tln- 
nlata  the  tfilnc  from  the  slmuluneously  Indui'^'^l  opposite  color,    l^ere 
u  a  great  new  ot  a  new  terminology  for  contrast,  to  take  the  place 
of  the  both  omnbroiii  ud  faiezsct  one  which  is  now  In  nse.  Helmholtz 
treqaently  uses  eomrosC  alone,  wheu  It  Is  lni))o«9lblo  to  And  out  by  the 
context  whether  he  means  slmiUtaneous  contrast  or  SDOoeeslve  contnst4 
The  foUowIng  may  be  proposed.    In  the  first  place,  there  Is  no  reason 
why  we  should  not  say  eo^olor  Instead  of  compiementary  color,  as  we 
bavr  long  aald  eoatur  Instead  of  t{n«  of  tAt  mmpiemtnUtry  angte.     We 
might  then  have  for  the  four  things  to  be  named : 
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1.  luiluecdcocolor  (brief,  And,  ttthereU  ftxa- 
tlon  quickly  puitlnfC  over  Into) 

2.  in'liiceu  wlf-color. 


Bering  h  right. 


1.    Sprwid  »yIf-color  (Phj-Blol.  OptUt,  p.  400.)    | "  «e»«>holtJt  UHghU 

(1)  knd  (3)  «r«  oecurreac'«4  Iii  th«  ImmMttnte  vtclnltr  of  the  origliiAl 
imprfluloo,  (3)  aod  (4)  are  occurreoces  io  the  eume  pUce.     Rrv.J 

IV.  IHv  tub}tcUt$  **  TWunuN^  d«*  l4tM«*  tn  gwei  compltmtniJIn 
ParHnnrn." 

Hf^lniholtx  It  of  the  optuion  thftt  otir  UQCODsdous  experieut'O  csobcb 
UK,  iiiidnr  oortaiu  cltvumstancei,  led  bj  uucousclou^  fHis^  jiid{;iti«>nt.  to 
Arpnnite  nii  actu.tl  white  »en*iitioii  Intc.  t?ro  componeuU,  atnl  to  deceive 
ouroplvcs  Into  thlakluv  that  we  »ee  oae  of  these  compoiicDt^  onlf. 
Thifl  hyiwthvKlB  is  iis«>l  hy  HelmhoUz  to  expUlo  many  casef  ol  color- 
COulrMt.  n«>rinfC  hiift  already  ^Iveo  pwi^dqa  for  DOt  adoptiii);  It.  and 
inori'  follow  Id  thu  article.  It  pretuppows.  for  oue  thia^.  nn  ai.fifilr«d 
U(ii'on«cli)ii<t  koowledKa  of  what  L*olor8  are  oomplenient.'irj-  wbk-'i  U 
Uitally  wantluK  In  oar  cou«oloui  store  of  knowledge,— a  rather  violent 
»ap)M>*Ulon,  aud  one  which  eoald  only  be  accepted  if  colored  v<-U^  nod 
m\*ti»  and  Kla<M««  had  been  maoh  wore  coui:aou  in  ths  experieucc  of 
our  rrmotP  Am^r^tont  :hitti  Uiere  i»  anr  reaiion  to  Bappo«e  that  they  have 
boon.  HoltnhoUr  i-uu«liter«  that  It  is  easily  possible,  when  an  object  is 
nren  throui;h  a  colorod  4cr«eo,  to  decide  what  part  of  the  mixe<]  color 
periH'lved  U  duo  to  the  ncrceu  aud  what  to  the  object.  Bering;  jJiowf 
thai  whvo  proper  procautions  are  taken  this  Is  an  absolute  Impos^tbtUty. 
An  oburrvT)  provided  wltti  a  tube,  looks  through  a  Ihlo  colorleaa  cUh 
plntr  and  *f^*  a  traoiiulciod  Inufe  of  a  piece  of  colored  paper  b»iod 
(lii>  k1*^^  ^'^^  »  reBocted  Imaite  of  a  tmallpr.  differently  colored  piec« 
of  p:\perrrina  In  front  thrown  upon  the  middle  of  that.  U  the  fmot 
and  bavk  papers  art  ei)iuUy  dtstant  from  the  glass  pliie,  the  two  objects 
seem  like  oiH>:  If  either  U  niored.  one  H  seen  to  be  plsbly  in  trout  of 
tho  i^eT,  siDce  they  an  looketl  at  blnocalariy.  Bat  In  either  casCt 
Ih*  I'-^or  of  fV  t\jmtbim^  im4f9*  i»  tkt  pure  fulir  of  tht  mittmrt^  there  U 
not  tho  alUht<4i  ceodeaojr  to  Mparate  U  op,  sobjecclrely.  into  the  two 
colore  of  which  It  It  rettllj  coe^oted,  provided  that  all  the  proper 
urtH'Autltut'  hav«  been  taken  tn  preparing  the  experiment,  althoofh  tt 
tt  Impo^xlbltf  not  to  i>erve|vt>  that  one  obJt>.-l  U  »ecn  through  aoother. 

M.'rini;  fr^^mlMM,  at  the  end  of  this  comuiBnlcatton,  another.  In  which 
)  .-ik  or  mier*]  coosideratloai  harioc  a  tmirfng  upon  Ueltif 

1h  ry  of  unoUoscou  cnntrut.  C  L.  F- 

Air  la  ffWM  Asfwalnrr  4f  cmmtrmttt.  D.  AxvxnxJt.  Archlres  italleanei 
de  Btatorle.  Vol.  XL  port  1,  Jan.  ISSa.  Extract  from  tbe  B«Uefi- 
tttto  4rila  R.  AccodMik  owdica  di  Konu,  An.  XIV.  lsS7-eS.  fkac  7. 
AxeatoKl  gtvos  aa  iMproraacBt  oa  Raitoaa  Seiaa's  Bdhod  of  pndao* 
Inc  color«Milr*a.  la  iroM  ot  a  aooroe  of  Ugiht  ba  pot*  a  tcrMo  with 
ik3*a  Ul  tL,  a«d  allow*  tktN  holas  M  ■irtor  tbeatMlTM  ia  a  plaCB  q< 
«oI««Ik)m».  TWIw^ii  CwiiW  trnat  and  Uwhacfc  «artacoo<tha 
glliM  MOW  <>oapkMa«BiuT  colora.  For  biooealar  color  cootnii,  he 
MoOneoa  dovWt  IwagK  of  a  black  •qoan  oa  white  paper,  OM  cy« 
ImUMf  lhro«ffa  MkkMpfd  ctau  and  tht  oUmt  sot.  He  is  ot  tbe  ooittlM 
that  the  o<>ain«t-app««raa«««  d«e  to  0^  peoirtniiag  thvM^  iht 
•vk>rv»tK'  t>«t  arw  tK«;  prodMod  bj  !»%«•,  atoee  Cbey  appear  lamia- 
ue^mtlv.  li«astrit>«t««cf«a««4fiKt>tbalhet  that  oae  o(  the  eeiared 
stttu*-*'  •4MM,  Uiattth«McaMa,»oh»  tiaaiifaiHl.aad  buotbacoa* 
tftadea  tbaHhepMtlnVicfcal  part  o*lb»  an>Mailea  eaaaac  he  eatinlr 
ihfmmd  wWkTla  flMMvat.  Wacvevta  VmimC*  «»« thewy. 
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e.  Krt*9  vridfr  'tie   Th90rie  dtr  Qegtnfarben  trhobentn  Ein- 

ttAiSf.    E.  HEHwr,.    Pfldger's  ArchW,  XLII,  a.  XUIf. 

r.  Followiug  out  the  niathemrtttcal  disouMlo*  of  Che  conditions  ot 
color-mixture B  which  he  gave  !u  Ula  yettton'$  Uetu^tt  tier  Farb>en-MiKhnng^ 
Heriog  repUei  In  detail  to  v.  Krieo'  objot-Llou  that  wbeo  more  thnn  three 
fandMpgDtal  colors  &re  assumed  color-mlxtures  which  look  ulllce  at  ooe 
degree  of  fatigue  do  not  Dece»Mrily  look  alike  at  a  different  degree  of 
fftCtgae.  The  objection  of  v.  Krles  Is  b&»ed  upon  the  aiaumptlou  that 
the  thre«  diatln^uUhnble  qualities  of  a  given  color-mixture  (tonc«  Inten- 
alty  and  »atanitlon)  (?iTe  rlae  to  three  e<iuatlou!i  expressing  respectively 
the  identity  of  the  same  function  of  ihrec  jirocesse*  when  the  procesees 
ire  modltled  bj|dlft'ereut  f:itl)j;iii-rD-i!tlIcleulB.  Tlireeeijuullons  Invoh'iug 
rAr«v  unkiiowu  quautltles  (the  tuutlaiiu'Utal  prouesse*)  suftlce  to  fleter- 
mlne  those  unknown  quantities  but  not  if  they  Involve  more  than  tliree. 

To  this  Hering  very  properly  replies  (overlooklog  the  nibitrarinesa 
of  the  original  aseumptlou]  that  u  U  not  nece<t.«ory  that  the  coIorB 
thoold  ntttatarity  look  alike,  but  that  It  U  eotncleut  th»t  one  of  the 
many  possible  solutions  of  the  equations  should  ptrmit  them  to  look 
alike,  provided  that  that  Is  not  a  solution  that  Is  otherwise  ImprobRble. 
Hering  goes  throufrh  a  complete  discuftsion  of  the  question  In  the  case 
Of  the  reductiou  of  tht*  pliiue  of  col  or- mixtures  to  a  Ktmlght  line,— that 
is,  In  the  case  of  il»e  partially  color-blind,  llie  dlscusalon  Involves 
modern  mat  he  mat  leal  uielhods.  which,  as  Ucrlug  has  shown  in  the  case 
of  the  horopter,  are  eminently  applicable  here  also. 

II.  Hering  lays  great  stress  upon  the  fact  that  the  nervous  visual 
organ  U  an  organic  whole,  and  that  when  a  stlmulni*  falls  upon  a  part  of 
the  retina,  all  tneotherparts.Aude^ipecially  those  which  arc  near,  respond 
as  well,  'rills  Is  the  kev-nole  of  llerlng'^^  explanation  of  the  plieouuieua 
of  induced  self-color.  Tbe^  phcuomeuu  arL',  according  to  Hering,  of 
the  utmost  importance  from  a  theoretical  point  of  view ;  the  value  of  v. 
Kriea'  ooutributlons  to  the  subject  may  be  Inferred  from  the  fact  thatlte 
■ays  (^na/yM  d,  O^^lOttmpJlndHngeH^  p.  l.Xl),  chat  they  have  not  nor 
can  not  contrlbnte  anything  toward"  a  theory  of  vision. 

Hfrlnp  repent*  with  varToua  mo<lillcatlons,  bis  fundamental  experi- 
ments for  exhibiting  the  LifAtJl*//,  or  bright  border  by  which  the  dark 
after-image  of  a  bit  of  white  paper  on  black  Is  surrounde<t.  On  Helm- 
boltK'  thwry,  this  brightness  U  merely  the  onlluury  sclf-llKht  of  the 
nttna,  beightened  by  judgment  eontntst  with  the  dark  after-image. 
HeriDg  gives  mnoy  Ingenloux  experiments  to  prove  that  this  Is  not  the 
eue.  aoB  In  particular  he  provides  that  the  "border"'  should  be  pro- 
duced Id  one  eye  only  while  the  other  eye.  having  l>e«n  shut  (and  hence 
re*l**d),  look^  upon  au  actual  grey  surface  with  which  to  comparo  It. 
Anyone  who  has  performed  thix  e/xperiment  ran  no  longer  dount  that 
Ihr  "bonier"  correspond!*  t«  «  real  ?eii».atii.in,  of  quue  comparable 
Intensity  with  that  of  a  good  gr^^y  light  falling  upon  an  untlred  retina ; 
there  is  no  reason  to  supiwMe  that  it  In  ant  due  to  a  physiological  pnx'ess, 
of  whatever  nature  it  may  be,  superinduced  hy  the  adjoining  stla^ula- 
tloQ.  In  the  Haine  way  the  after-image  of  a  black  utrlp  ou  a  red 
ground  may  look  a  brighter  red  tluui  an  actual  red  with  which  an 
voffttlgued  eye  compares  It.  Von  Krie«  say*  that  this  cau  be  explained 
u  a  propantlon  or  the  atimttinUon  iiifitpad'nf  the  excitability.  Ilerlng 
In  reply  f»>itit4  oiii  itiiit  (In  the  form  of  experiment  In  which  n  narrow 
black  strip  with  a  *t\<'^l  of  white  on  either  i>iile  of  It  looks  afterwards 
bright)  the  strl|i  grown  dark  an  the  sheets  are  bntught  up  and  bright 
again  as  they  are  again  removed,  but  that  If  the  sheets  diffhse  a  stlmu- 
lauofi  tbey  ought  (o  do  It  the  more  the  nearer  ihey  are  to  the  black 
•trip.  HiIs  reply  Is  perfectly  adequate,  but  to  the  reviewer  It  Is  impos- 
■Ibt*  to  tee  woy  It  does  not  hold  against  tiering's  theory  as  well. 
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WHiat  tJI0'ercuc«  te  there  bctwcea  an  iacreawd  exclUbUltj  and  bd 
increaited  excitation,  of  «uch  a  tiatore  that  one  can  be  dtfToKd 
when  the  sheet  Is  not  there  and  the  other  oaly  when  the  itheet  Is  tbRre  ? 
Von  ICrles  ujb  that  this  border  is  only  teen  on  a  dark  bju;li -ground, 
but  Ltiat  if  it  were  cauntNl  bv  an  inc-reaeod  excitability  that  ought  to 
betray  ittwlf  on  a  briffht  back-ground  an  well,  whereas  a  re«)  proceM 
might  easily  be  so  sUeht  as  cot  to  be  nuticed  in  the  presence  of  m  greater 
one.  IleriQg  shows  uiat,  with  a  proper  arrangement,  it  can  Im  seen  on 
ft  bright  bttck-grouud ;  but  he  does  uot  explaiu  wbv  It  ought  not  alwayt 
to  be  easily  noticeable  on  a  bright  haA^E-grountf.  Ifenng  ixVuiiA  oat 
that  be  bat  not  proposed  any  theory  as  to  what  the  physiological  pro- 
oeas  Is  which  U  the  haRis  of  the  locreased  excltiihility,  "hut  that  he  Is 
only  engaged  at  present  io  geltiae  a  correct  mode  of  exprcsaloD  for  tha 
facts.  A  third  position  which  t.  Krles  take«  up  la  thnt  everything  can 
be  explained  as  well  by  a^^uoilng  that  an  excitation  in  one  spot 
lowers,  instead  of  heipbtens,  the  sarrounding  excitabilitv,  bot  Henng 
ahow?  that  thl-  U  quite  iDcompatible  with  i<ereral  varUtlons  of  the 
experiment  tu  wtiicb  v.  Krie^  has  not  applied  it.  [It  must  t*e  r«mein- 
hered  that  excitation,  according  to  Ilering's  complete  theory,  most 
con-espoud  now  to  a  stat«  of  «uper-nutritioo  and  now  to  a'atate  of 
Dial-uutritloD  in  the  ner\'ou8  stmccnres;  the  coKK>Ior  sensadoos, 
red-greeu  and  blue-yellow,  are,  according  to  him.  processes  of 
aastmliatlon  and  dissimiiailon  respectively.  Hence  llerlng  must 
say,  In  full,  that  a  tearing  down  of  nervous  structures  in  one  spot 
canses  a  tftidenr]/  to  tearing  down  in  surrounding  spots.  Bnt  wnat 
can  a  tendency  to  tenring  down  coui^Ut  In,  if  It  does  not  eoaaUt  In 
a  greater  bullt-up-nesB  of  some  chemical  structure?  A  chemical  sub- 
stance which  Is  the  same  as  to  qunlity  and  amouut  cannot  be  now  more 
and  now  less  loosely  put  together.  Heriug*B  theory  would  therefore 
seem  to  be  at  bottom  the  same  thing  as  this  suggestion  which  is  cato- 
ally  thrown  out  by  v.  Kries.  In  fact,  the  reasonableness  of  Uering's 
theory  of  vislou.  ait  far  as  It  involves  asulmllatlon  and  dissimilation  li 
a  very  dilTerent  matter  from  Its  reasonableness  exclusive  of  those  idew> 
'llie  whole  subject  li^  In  n  condition  In  which  it  will  repay  any  amoont 
of  hard  thinking  and  careful  cxi>erlnienting.] 

III.  The  tiiird  division  of  HertogN  pui^er  deals  with  afteMmagts. 
Von  Kriesoverlooksthefactthatacconlliig  to  Ilering's  theory,  fatiffoe  tor 
one  color  can  exist  without  producing  uuy  cliaugclu  the  seasihllity  to 
white;  while  according  to  Ilflmholtz,  fittgue  (or  one  t?olor  Involves  a 
total  change  In  the  rL-acllous  to  whitv  light.  Take  a  yeiluw  which  Is 
produced,  on  irelmliolt?-'  theory,  bv  equal  excitations  of  the  fibres 
§en^ble  to  green  and  tii  red.  TiCt  white  light  prosenUy  fall  upon  ihe 
some  spot  of  the  retina,  and  tht>  green  and  red  fibres  being  equally 
fatigued,  It  ought  to  stir  up  the  violet  Hbrep  only;  but  in  fact  the 
complementary  color  to  yellow  is  bhip,  or.  at  most,  an  lntUgo*blue. 
[Heuuholt7,  It  wonld  sf-eni,  wonld  need  to  add  to  his  theory  the  RSsnmp- 
tiou  that  the  green  titires  are  exceedingly  vigorou<>,  and  not  easifv 
capable  of  fatigue ;  hut,  Ir.  fact,  It  is  as  easy  to  get  the  complementary 
color  to  green  as  to  anything  else.J  Hering  proceeds  to  describe  a 
very  striking  experiment;  a  piece  of  spectral  red  1.1  looked  at  first,  fix- 
edly In  a  bright  light,  and  then  the  light  is  diminished,  (or  the  observer 
takes  the  red  pai>er  Into  a  shaded  place.)  Instantly,  although  his  eyes 
are  open  and  he  Is  looking  at  red  paper  In  a  not  faiut  light,  it  looks  to 
him  of  a  bright  blue-green.  A  modification  of  this  experintent  Is  to 
place  three  bits  of  paper  (red.  green  and  violet)  on  black,  to  look  tti 
point  midway  between  them  for  a  moment,  and  thou  to  tnm  down  the 
llehl.  f^ach  bit  of  paper  appears  In  Its  complementary  color,  and  as 
all  the  colors  are  present,  a  mistaken  jud^rnient  cannot  be  called  upon 
for  an  explanation  of  the  phenomenon,    bimple  fatigue  cannot  expwA 
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Ic,  for  if  the  fatlf^e  of  the  ro<l  ftbro«  Is  bo  ereat  that  a  reftl  red  loolcf 
blae-f^reen,  why  does  it  uot  betray  itself  before  the  shadowhig?  If  the 
shadow  be  irmoved,  the  red  looks  m  brij^ht  a.s  before. 

We  «re  forced  to  assume  that  exoosure  to  red  light  causes  a  strong 
disposition  to  the  production  of  a  blne-Kreen  sensation,  not  slmnlf  an 
IndlsposltioQ  to  the  production  of  a  red  seasatioa.  At  this  point  Heriuf 
commits  a  curious  error  la  lofcic.  He  thinks  that  the  objection  set  fortS 
abore  to  the  possibility  of  two  couiplemeDtar>'  colors  bolli  coutaiaiug 
any  considerable  amonnt  of  green  <s  mori'.  forcible  on  the  suppoftition 
that  au  image  and  its  after-imaKc  correspond  to  positive  and  negative 
fornifl  of  one  process  (viz.  grow-th  and  decay)  than  that  they  oorrespond 
to  dlflbrcDt  dryrfK  of  ii  uoMtive  or  a  negative  process  merely.  He 
forgets  that  the  difference  between  two  qiianUties,  both  positive  or  both 
negative,  may  easily  be  as  f;reat  as  that  between  a  |>osltive  quantity 
and  a  negative  quantity.  Hi^  revif  wer,  Sch'in,  in  Hermann  «.  Schxoalhi-^it 
Jikre$bericfU*  tlW  ilia  ForWhriUf  d^r  Anat.  n.  Fhysiol.  gnivciv  sets 
torth  tbte  posittoo  of  Ueriog's  without  comment.  The  objei'tlon  Is 
a  nnfectly  valid  objection  to  a  three-color  theory  aa  opposed  to  a  fonr- 
oolor  tbeory.  but  it  hiia  nothing  whatever  to  say  to  a  theorr  of  assiml- 
laUon  plus  diitsimllatlou  as  opposed  to  a  theory  which  attributes 
complementary  sen^titious  to  the  breaking  down  of  two  different  kinds 
of  chemical  substance. 

On  the  whole,  this  p«iwr  of  HerUig's  which  coutaina  a  large  numtier 
of  ingenioua  es]>erimencs,  for  the  moi^t  part  cjirefully  wd^ed,  dOM 
much  to  strengthen  the  )>elief  that  the  blnck>whlte  sensation  Is  dUlinct 
from  the  color-Tiem-atlon,  and  not  composed  of  its  combiuatlons,  but 
very  little  to  stredgclien  the  belief  that  the  seosatioas  of  black  and 
wtilte  (and  of  the  opposite  colon)  are  the  psychological  a5pet:t  of 
anabolic  and  metabolic  prooes-^s  respectively. 

The  principal  weakness  at  pre«ent  which  exhibits  it^olf  on  Bering's 
•Ide  (if  the  question  Is  that  In  his  late  papers  lie  confines  himself  to 
answering  objections,  and  does  not  xufflclontly  Indicate,  at  each  step,  in 
what  way  bis  own  theory  applies  to  the  ca^  In  question.  Re  has 
promised  a  full  dtecnsalon  of  the  subject  df  novo,  but  that  discussion 
MMDS  to  be  long  In  coming.  C-  I..  F. 

PeAfTffru  F'lrbenwinn  hri  indirertrm  Sthen.  Dr.  CahlHess.  v.  Graete's 
Archlv  ftlr  Ophthalmologle,  Bd.  XXXV,  II.  4,  l§89. 
This  very  Important  paper  is  a  thorough  re-examlnation  of  the  color 
seotiibllitTot  the  peripheral  portiona  of  the  retina.  The  general  results 
arvas  (oUows:  (1).  Three  kindn  of  homogeneons  light  can  be  found, 
and  only  three,  which  change  iu  satumtiou,  but  not  in  color  tone,  as 
Ihey  are  moved  toward  the  periplicry  of  the  retina,  the  eye  of  coqfm 
being  wholly  free  from  the  effects  of  other  color  seojiatloDs  prevlotu  or 
slnultaneous.  These  are  a  yellow  (wave  length,  r>70-A74  u^),  a 
RTven  (waT0  length  497-494  w,u),  and  a  blue  (wave  length  473-470 />*■.) 
Thp  Mine  U  also  true  of  a  fixed  compound  color  mixud  from  homo- 
gcneoo*  red  and  homogeneous  violet  or  blue,  except  where  the  nbaorp* 
Oon  of  the  niamfa  Ivten  interfere*.  (The  effect  of  the  morula  must 
ba  rqrarded  Ln  almost  all  the«e  cxtnirlments  so  far  as  they  are  made 
With  mixed  colors.)  These  four  unchntiged  colors  are  tlio  primary 
colon  CUtfarhen)  of  tiering,  d-trrmliied  In  a  imrely  objective  manner. 
ii)  Muted  lights  agrpeluic  with  these  lu  color-tnue.  anil  only  snch, 
beoart  as  these  do.  (3).  rhe<>e  four  colors,  homogoueous  or  mixed, 
form  (wo  complementary  pairs  f.  e.,  the  mixture  of  the  reil  and  the 
peen  and  of  th«  yellow  ami  the  blue  gives  white.  (4)  Keds  and  greens 
mat  differ  trofn  the  prini:iry  red  and  greon  become  more  and  more 
Tellow  or  more  and  more  blue  as  they  iwvance  toward  the  periphery, 
Hnally  losing  all  red  and  green  cliaraccer  and  appearing  a  more  or  less  sat- 
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unied  yellow  or  blue.  The  points  at  which  tbU  happeiu  as  also  that  at 
which  the  primary  colors  fade  out,  depends  on  the  MturstloD.  the  sUe 
of  the  retinal  nrea  aOected,  the  brf^thtoess  of  the  color,  the  hrightooM 
&nd  color  of  the  back-grouDd,  aod  the  radius  of  the  rettoa  along  which 
the  colore  are  advanc^.  (5)  The  beat  method  for  fixing  the  point  at 
1^-htch  tlie  eolor  fails  to  be  seen  is  to  mabe  the  back-ground  oxactlv  u 
bright  OS  the  colored  spot  becomes  when  It  has  Jojit  Us  color,  In  which 
case  it  Cades  into  the  back-ground  and  becomes  nholly  ImUnttngulahable. 
(6)  The  colorless  brlirhtneBi  or  "  white  valence  "  of  two  color«  may 
be  a«anmed  tn  be  equail  when  on  losing  their  color  they  become  Indii- 
tlngaishabje  from  the  aame  back-ground;  and  the  "color  TaicDte" of 
primary  red  and  green  may  be  considered  equal  when,  being  mixed  in 
equal  quantity  the  }'  produce  white.  Fields  of  primary  red  and  primvy 
green  examined  under  exactly  parallel  conditions,  (i.  «.  when  they  hava 
e<|iuil  ^' white  valence"  and  etjual  ** color  valence;  "  when  they  are  of 
the  same  are^t,  are  observed  with  the  same  portion  of  the  eye  uidagilntt 
the  same  back-ground.)  become  colorless  at  the  same  distance  from  tha 
center  of  the  field.  The  aame  In  true  for  primary  yellow  and  blue.  (7) 
From  this  It  follows  that  the  red  aenslbillty  and  green  sensibility  decllns 
exactly  together  as  the  periphery  Is  approached ;  likewise  the  blue  sod 
yellow  seriflblUties,  but  much  less  rapidly.  (8)  No  flxed  point  caB 
be  assigned  where  tlietie  coloni  nlU  iuviiriubly  diaapitear,  thuujih  sui-b 
a  point  can  be  found  for  any  given  set  of  condition*.  (9)  AVhlie  light 
sppears  white  iitull  puiutM  uf  the  retina.  All  colors  matched  on  the 
rea-green  sensitive  part  of  the  eye  (except  the  macula  luua")  tnafch  on 
all  other  purts,  but  colon)  that  mat^li  on  red-ueen  blind  mas,  while 
they  match  for  all  other  red-green  blind  areas,  do  not  neceuarlly  match 
for  tliDse  that  are  red-green  sensitive.  It  is  hardly  necessary  to  say 
that  most  of  these  ob-fcrvatlonfl,  which  in  pare  support  and  In  part 
iupersede  previous  observations,  are  very  much  more  e.isilv  expllcabla 
on  the  color  theory  of  Herliig  than  on    Llmt  of  Young  and  Helmholtx. 

The  experiments  of  Hess  were  comlucted  with  great  care:  when 
spectral  light  w.is  u^d  the  eye  was  krpt  in  the  diirk  for  from  15 
minutes  to  half  an  hour  before  observation;  and  care  was  taken  to 
avoid  fatigiiine  the  retinal  npot  worked  upon.  The  device  (one  of 
Herlog's)  for  ootHinlng  a  detlnito  area  of  a  definite  color  In  a  field  of 
exactly  the  rijiht  Bhade  ie  especially  simple  and  effective.  Through  a 
email  round  hole  in  a  horizontal  screen  of  gniy  paper  the  obierrer  loobi 
down  upon  Che  horizontal  dmc  of  a  rotarv  color  mixer.  If  the  hotels 
clean  cut,  the  portion  of  the  disc  seen  twlow  appears  in  Indirect  vision 
simply  like  a  colored  spot  on  the  surface  of  the  screen.  By  changing 
Che  in'clin:ttioD  of  the  screen  with  reference  to  the  light  its  brightnen 
can  be  coii::iiilenLbly  varied,  and  with  a  &et  of  Interchangeable  screeoi 
any  desired  degree  can  easily  be  secured.  With  the  same  apparaioa  die 
'^  white  valence  "  of  colors  at  the  point  of  disappearance  can  be  meas- 
ured by  the  width  of  the  black  and  white  sectors  reiiuired  to  make  a 
gray  with  ,[he  disc  of  the  color  mlxter  that  shall  be  IndiitlugulBhahle 
from  the  gray  of  the  screen  when  the  eyes  are  iu  the  same  position  as 
that  at  wluch  the  color  disappeared.  E.  C.  S. 

Ueber  die  H\fpothfsr.n  sur  Erklarun'j  der  ptripkereu  FarhenbttndJteit.  Prof. 

EwALD  nKRncr..     V.  Graofe^s   An-hlv  fEir  Ophthalmologic,  Bd. 

XXXV,  U.  i,  1SS9. 

In  this  article,  which  In  a  sense  furnishes  a  theoretical  and  polemical 

part  to  the  article  of  Hess  above.  Hering  ^nbjects  the  explantitions  of 

peripheral  color  blindness  advanced  at  various  time!)  by  Uelmholts  and 

Fiek  to  a  rigorous  examination.    The  first  view,  conjecturally  ad\*auced 

by  Uelmholtx,  was  ihat  the  sensibility  for  red  in  the  perip'heral  lone 

was  leas  than  fur  green  and  bine,  approximating  a  red  blindioess.    llfis 


PSTrHOLOGTCAL    LTTERATtmE. 


205 


I 


however  wot  coDtrHtlictod  by  ol)»«rratiou9.  among  others,  meDtfooed  by 
Helmholtz  himRelf,  nsmely,  that  red  and  green  appear  yellow  wheo 
moved  lowani  thv  iivriphery  (accordiug  to  the  Voung-Helmholtz  theory 
a  untoD  of  red  uud  ateea  senftaUoiift  are  necewarr  tor  yellow),  and  that 
blue  became  a  grayt«h  white,  for  which  on  Unit  tlicorv  all  the  seusatloos 
maHt  be  preaent.  The  colore  that  are  still  .iften  i^hauld  alxo  look  more 
•aCaralcd  aa  Uie  others  tall,  but  directly  the  reverse  Is  thu  case,  i'o 
avoid  this  dinicaUy  the  hypothesis  of  Leber  and  Firk  wan  proponed. 
Flck  asanmed,  lOBtead  of  au  absence  or  loi>s  of  function  in  nny  of  the 
three  kinds  of  nerve  flbent,  that  all  thrc>«  W4>re  functional,  hut  that  thi^  de- 
gree Id  which  each  kind  was  excitable  by  the  various  humngcuuuu?  lights 
of  the  (tpectrutn  changed  contlnuouHlv  from  the  eeocer  towarti  the  peri- 
phpry,  90  tliut  in  thv  !m>-c8]1«m1  rcd-blind /xtne  the  red  and  green  lllMira 
had  a  like  degree  of  cxcttahllltv  toward  nil  Kght!),  and  In  the  pxrreme 
peripheral  zone  all  ttirec  kiti(1.s  lind  the  fMiuio  degree.  Such  a  hyiKiCheeis 
adapted  to  lit  a  photochemical  explanation  ol  vUlon  In  given  hy  Helm- 
holtz In  the  new  edition  uf  of  hU  11iy»iulogical  Optics. 

Against  this  hypothesU,  which  Ileriog  regarde  as  Itself  <IP6truc-tive  of 
the  tooDg-Helmholtz  theory,  he  arges  the  theoretical  objectlont^  that 
It  is  tilegiUmale  to  aMume  three  color  sensationt;  whore  two  or  only 
one  would  be  sufflcteot  to  satisfy  the  law  of  color-mixing,  and  at  the 
jumr  ttt/u;  to  deduce  from  that  law  the  dictum  for  the  c-enter  of  the 
retins  that  there  can  only  be  three  primary  teusatloas,  which  certain 
of  the  repreKeotatlTes  of  the  theory,  (though  not  I^ber  and  Fick)  have 
done,  l-urthermnre  ^Ince  the  coIor-Renee  changes  on  the  retina  contin- 
uously, an  Indiilte  nuiuljor  of  dinv-rent  nttioa  of  cxrititbility  nintft  be 
supposed.  'Ilieoretical  objectlone  aelde,  however,  the  theory  breaks 
down  In  expUlnlng  facts  such  ns  those  brought  out  hy  Hess,  whose 
ratults  Bering  here  rriium^s.  Moreover,  In  order  to  explain  a  part  of 
tlies«  results  on  the  Youug-IU'lmhollz  theory  the  aFtsumptlou  Is  forced 
tlut  all  colors  remain  unrhnn»;<Kl  in  color  tone  as  tboy  move  toward  the 
peripherv,  nhich  ia  flatly  coutradicted  by  others  of  them.  Whence  It 
foIlowB  ''  that  the  Young-IIelmholtz  iheofj-  in  general  offbra  no  pOBSl* 
blllty  of  explaloiug  the  above  cited  and  for  the  most  i>art  alrciidy  long 
known  fact<i,  and  that  It  1b  by  them  alone  to  all  IntL-uts  refuted. 
Another  L-xplsuatlon  of  Ucliuholtz,  advanced  at  ihc  same  time  with  the 
Ian,  was  thl»,  namely  that  whfrn  ouc  of  the  primary  sensations  la  wantp 
Ing,  we  learn  by  ex|>erience  which  Mfusatiou  uf  tho'so  renialulug  corros- 
poads  to  the  most  frequent  and  intense  sensation  received  from  luminous 
DOdles,  1.  e.,  white.  From  this  ati  a  baf>U  we  "  Interpret  the  rest  of  the 
penaptlble  colors  as  colors  of  a  Hoe  which  U  laid  in  the  color  triangle 
tkrOWh  the  place  of  white,  paralu*!  to  the  line  joining  the  tno  funda- 
meoUl  colors  yet  retained.  TliU  would  go.  If  n-d  \verc  lacking,  from 
yellow  through  white  to  blue"  (IMiyn.  Opt.  2nd.  ed.  p.  374).  Thourh 
yellow  and  bme  are  the  colors  seen  on  the  "dichromatic"  parte  of  the 
eye.  this  suieuieut  an  it  Ptands  contains  a  palpable  error;  for  It  Is  when 
|rrevD  and  nut  red  U  lacking  that  the  line  would  go  "  from  yellow 
Utfongh  white  to  blue."  Helmholt/  pxplainR  that  we  do  not  recogiuze  the 
QOlon  seou  at  the  periphery  In  accordance  with  the  actual  sensations 
received  there  for  the  same  reason  that  men  for  thousands  of  years 
fali'^d  to  di-u-ovor  that  all  colors  were  out  wen  with  the  jjcrlpliery.  To 
this  Hcring  replies  that  men,  to  he  jitire,  did  not  ret^ognlKe  the  peculiari- 
ties «t  tb«  color  vitlon  of  the  jM-riphery  because  they  never  had  uved  to 
miiaad  to  them.  When  attention  h  once  given,  the  color  Is  recognlM-d  as 
Uls*e«n;  a  violet  color  U  neen  blue,  and  not  the  clearest  knowledge  that 
h  U  violet  can  help  It  to  tlie  least.  The  fact.*  that  Hering  finds  thus  In 
iwA  dltacvord  with  the  theories  of  ilelmhuitr  and  FIck.  are  so  easily 
rxpllosble,  ba  thinks,  on  Ms  own  theory  that  he  waive*  deulle d  expllca- 
ttoD.  £.  C.  8. 


^oe 
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I7i!&^r  BexUKungen  zvritchen  Farbtn  unci  Tanen.  Prof.  PiSTRO  Alsrr- 
TOM.    OrigtQalmittlictluug,  C«utra]M.    t.  Pbralol.  So.  15, 10  Oct. 

Drawing  parallelB  belween  color  lod  tone  hae  been  a  temptlDg  occti- 
patiOQ  to  many  people.    H&uth  for  example  aMumes  three    primai-f< 
colore,   blue,  yellow  and  red,  and  over  aigaluat  them  three  prtmarr' 
tones  6  (do),  e  (tnOt  f  ("o')-   Prof.  Albertonl  ha«,  he  believes,  touna 
clinical  evidence  for  ^omethlne  of  the  kind  In  the  case  of  three  color- 
blind persons.   Two  van:  redbliud  and  failed  to  distinguish  ff  (aol) ;  aoA  j 
one  was  i^reen-bllad  and  failed  todUcinguUh  d  (re).  Trie  penons  testwl' 
were  of  musical  oar,  and  t)i<>lr  failure  to  peruelre  these  tones  oonslstedl 
In  inability  to  dUtini^uigh  tUem  from  uelRhborlof;  tones  on  the  piano  and' 
to  aing  them  atiuriitely  wheu  they  were  given.    Some  persona  not  red- 
blind  were  aldo  found  who  could  not  produce  g  (»ol),  but  whether  from 
failure  of  perception  or  of  voice  meciianlBm  does  not  certainly  Apjtcar. 
For  the  flrst  caacB  Albertoni  propoaes  the  name  "auditory  daltonli^m." 
(The  natural  comment  ou  these  obiwrvatlous  is :  Interesting,  but  iu  need 
of  t'ouflnnaiiou.     It  la  not  Impossible  th-it  tone-deatues?  may  be  found 
more  frcqucutly  In  the  oolor-bllud ;  but  whitt  Is  eo  be  Aald  of  its  corres- 
pondence with  the  three-color  Young-Uelmtaoltz  theory  which  seems 
now  ou  the  point  of  collapse?    R£v.]  E.  C.  S. 

HtudUn  ubrr  dU  elcmentaren  Farbenen^ndunfieH.  Eraier  Ahachnitl.  TBI- 
rmoF  Hot.Mr.REK.  SkandiuavlKhea  Archlv  fdr  Physlologle,  Bd. 
I,  H.  t-a,  1S8!). 

Finding  hlmiself  delSoltely  prevented  from  completing  Us  studies,  io 
large  meaanre  because  of  the  eye-«traln  entailed  by  them,  Prof.  IlAlai- 
greu  U  compelled  to  give  hia  researches  lu  the  public,  If  at  all,  In  their 
present  Inpomplcte  condition.  Tie  Ir  further  urged  to  publioatlon  by  the 
criticisms,  both  theoretical  and  ezpeninuntal,  which  the  prelimlnarr 
accounts  of  bU  work  have  drnwD  tnmi  II(>ritig  (l^ugfr'a  Arehiv^  Bd.  xl, 
1,)  and  Isaachaen  {Ibid.,  lid.  xUli.  2^'.t).  His  Hue  of  experiment  was 
this,  namely,  to  bring  upon  the  retina  a  point  of  light  fine  enough  to 
Stimulate  the  visual  elements  singly,  and  thus  call  out  the  three  funda- 
mental sensations  which  should  result  according  to  the  Yoong-IIelm- 
holtz  theory.  This  first  paper  Is  devoted  to  the  statement  of  tlw 
problem,  to  the  preliminary  experiments,  and  the  choice  and  manasemeoC 
of  the  apparatus.  The  expenment.  If  it  cua  be  generally  vermed,  Is 
one  of  such  great  importance  for  the  theory  of  color  visiou,  tliat  the 
continuation  ot  Holmgren's  account  of  It  will  be  looked  for  with 
interest.  Incident-alLy,  the  author  observed  a  very  Intereatlng  instanoe 
of  the  effect  of  miiecular  sensations  upon  vision.  In  looking  al  his  very 
faint  and  tine  points  or  light  with  eyes  somewhat  elevated  (Uie  same 
thing,  ho  sayH,  may  be  seeu  ou  looking  with  the  eyes  In  that  position  at 
a  gas  flame  turoed'dowu  to  the  falutesc  blue),  the  image  seems  to  move 
oonstantly  upward  or  in  the  direction  ot  the  muscnlar  exertion— that 
Is,  the  sensation  of  continued  tension  expre^ws  itself  In  the  lUualoa  of 
continued  motion.  E.  C.  3. 

Ueber   Nachbildvr  tm  BinonuUiren    Sr^n   and  die    btnorulartn    ^r6««- 

enehftinungM    Hberhaupt.     H.    EuuinghaL's.      PfiOger's    Archiv 

XLVI,  pp.    498-608, 

Ebblnglmus  describes  a  simple  phenomenon  In  the  subject  of  tfWr* 

Images  that  seems  to  have  been  hitherto  overlooked.    The  left  eye,  say, 

looks  at  a  bit  of  bright  pnj>er  an  a  dark  ground,  while  the  other  eye, 

being  open,  U  prcveoted  from  seeing  It  by  a  piece  of  card-board,     bil 

euddenly  shuttmg  the  left  eye,  a  positive  after-lm.'»ee  U  seen  bv  the 

Tight  eve  on  the  piece  of  card-board.    It  is  ccrtatu,  Ebbtnghaui  tlblnkft 

that  this  after-image  Is  due  to  the  right  eye,  because  the  ctrcuustaDcei 
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mre  not  aach  as  to  cause  ■  j/otitive  arter-lina^e  la  the  left  eve,  ttut 
being  caoRWi  only  by  n  relstlTcly  brijfht  light  or  In  &  wcll-r«sted 
«v?-  In  the  f{i^*^>i  circuiu!?t»iii.'f.>e,  It  cuDDot  be  detected  with  the  right  eye 
cloiod.  Moreover,  this after-im.'ige  can  begot,  though  with  moredKrtculty, 
even  ir  the  left  eye  U  kept  open,  provided  the  bit  of  bright  i>a]>(>r  1a  cut 
ofTby  M  piece  of  CArd-boan);  bat  the«p  are  conditions  under  nhicb,  accord- 
taa  to  ftU  that  we  know  about  nfter-images,  only  negative  onen  can 
ari^e  Id  the  affbcted  eye.  Ebbinglmu»  iloen  not  ttuppo^^o  that  in  iliH 
phenomenon  an  actaarefl^ct  is  produced  in  the  rlghl:  retina,  but  rather 
that  It  i«  dne  to  central  proce«*«'-;  and  in  cuppoirng  thli*  he  does  not 
consider  that  the  well-founded  belief  that  oi'dluary  aftor-imageA  are 
peripheral  U  at  all  allected. 

I'ho  hypothesis  that  an  excitation  of  one  eye  producer  an  effect  Id 
(at  leaat  the  central  attachment*  of)  the  other  eye,  Kbblnghaua  eon- 
sldera  li  borne  ont  by  other  facts.  In  binocular  color-mixing,  tw> 
colon  are  produced  which  succeed  each  other  by  rivalry;  even  when 
die  colore  mixed  are  nearly  alike  and  the  composed  color  looks  like  one, 
It  win  be  found,  on  trylne  to  mutch  It  with  pigments,  tliat  It  U  really 
two.  Gbblnghaus'  hypothefiU  here  U  that  the  two  eyei<  see  two  distinct 
Imager,  A  and  B,  and  nt  the  same  time  two  fuint,  syuioathetic  fmageH, 
tt  and  a;  and  that  rivalry  takes  place  between  cbe  fueeu  pairs.  A,  h  and 
B^  a,  the  color  of  the  mixture  thus  leaulag  now  toward*  one  and  now 
towardi  the  other  of  the  component  colorit.  [Tlila  Is  thoeame  thing  a** 
aaylog  Uiat  a  real  binocular  fnaivn,  iu  the  original  uieauing  of  the 
phra^,  doe«  not  taka  place  at  all.]  A  almllarexplanatloQ  la  applied  by 
Ebblngbana  to  blDOcalar  contract. 

Tlte  new  phenomenon  dcecrlhed  te  difficult  to  get  and  Khbinghaui 
recommeDd<t  trying  It,  for  the  flrat  timo,  after  a  sleepless  night. 

C.  L.  F. 

Ogu(KA4  VrtMlalSuseJiungen.  Dr.  F.  C-  MOller-Ltbr.  DuBots-Rey- 
mond's  Archlv.  Supplement  Band,  lS9ti. 
The  Interesting  illusions  deserllR-d  and  explained  In  thta  article  are 
difficult  to  uudorfitand  without  the  aci'onipai)>'1ug  II I  nitrations.  If  we 
diuw  an  acute  angle  and  an  obtuse  angle  with  equal  sides,  the  sides  of 
the  Utter  will  seem  very  much  loncer  than  the  stdes  of  the  former,  and 
thia  eflbct  will  h«  the  more  marked  the  greater  the  difference  In  the  two 
aoflei.  Again,  draw  a  pair  of  nuch  angles  and  connect  their  aploei  by  a 
■Umigfat  line,  and  the  stRitght  line  cunnt-ctiiig  the  obtuse  atiglea  will 
•eem  longer  than  the  om>  conmn'tlng  tbi>  iicut<^  unglefi,  that  Is,  provided 
Cbe  sldea  of  the  angles  are  directed  towards  the  coauectlnfc  lino;  If  they 
are  directed  awav  from  thi4  line,  then  the  line  eoiu)e4.-tiQg  the  acute 
uiglea  eeems  the  longer,  and  the  contrast  becometn  latrongeAt  In  compar* 
4iig  two  Hoes  connecting  paira  of  iicute  angles,  alike  In  the  size  of  the 
angle  and  the  length  nf  the  Alden,  bnt  the  one  alrected  towards,  and  the 
other  away  from  the  connecting  line.  The  fiame  illusion  appear*  In 
various  ft»rm«:  the  side*  of  a  trlnngle  Deem  smaller  than  the  sides  of  a 
■qoar*,  Chough  really  the  same:  and  the  sides  of  the  square  will  seem 
tDorter  than  the  equally  long  Ma  of  a  pentagon  or  hexngon,  and  so 
on.  The  general  principle  of  explanation  Is.  t&t  the  more  contracted 
the  suggested  environment  of  the  space-<llmcnslon  in  question,  the 
■mailer  will  It  eeem.  This  explains  at  once  why  the  sides  of  acute 
U^Im  aeem  shorter  than  those  of  obtuse  ones,  why  llnp<4  with  cootraeC- 
tag  ttaglea  or  curves  seem  shorter  than  lioee  with  expanding  outUnea  at 
tbeir  oxtremltles;  why  a  space  beCweeo  two  narrow  oblongs  aeema 
krg^  than  the  same  space  between  two  squares,  or  a  distance  ou  a  line 
marknl  otT  between  two  short  lluca  ieema  longer  than  the  same  distance 
marked  otf  between  two  longer  Ituea,  and  ao  on.  It  Is  also  to  be  noted 
tJMM  iUosloos  dlflfer  from  the  ordinary  effecu  of  contrast  In  that 
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while  In  contrast  Oxe  stroDger  effect  weakene  the  eflbct  it  accompaniei.  ^ 
here  the  reverse  holds  true.   With  these  are  connected  two  other  typoB  of' 
lllnslons,  the  one  referrlnfc  to  the  change  of  form  ot  the  contour  of  an 
iDtermpted  flgnre,  ae  when  a  portion  of  the  clrcumfereuce  of  a  circle  Is 
omitted;  the  other  to  the  contrast  indaced  by  placloK  the  smaller  side 
Of  otie  ot  two  eijuftl  flg«ire»  next  to  th^  larger  side  of  the  other  f1gur«, 
and  thuK  caualug  the  tlrst  to  seem  smaller,  etc.    llie^te  illusiona  are  aU  , 
clearly  nmrketl,  have  a  wide  field  of  applicntlon,  and  promiio  to  reMT^i 
fnrther  study.  J.J. 

DoM  yetihautbild  d«t  iMectenauget,  Prof.  Siohukd  £xker.  Reperto- 
Hum  der  Physib,  Bd.  XXV,  FI.  0  uiul  10,  188S ;  also  Sitz.-Ber.  der 
Wiener  Akad.     (3  Abtb.)     Bd.  98  (ISSU). 

In  this  pajwr,  which  In  some  aense  corrects  and  completes  an  earlier 
onv  on  A  siiiillftr  subject,  T'rof.  Exiier  seems  to  have  uellnitely  settled 
the  question  as  to  whether  Insects  with  comiwnnd  eyes  aee  by  "means  of 
a  bIu^Io  erecl:  Image,  (JobauucB  Mttllcr'a  view),  or  by  means  of  a  multi- 
tude uf  little  inverted  Images,  (&9  held  by  several  later  obser\'er!^'),  and 
to  have  settled  It  lu  favor  ot  the  earlier  view,  at  least  with  modUlcuUoDS. 
By  taking  the  eye  of  the  male  tirefly  (Lnrnpyrii  spJ(  wdfdu/ti),  (the 
ftiiiue  uilgiit  bo  done  with  the  Amerlcuu  Elatrr  n',K'((/Mr«*),  reulHcIng 
the  softer  parts  with  diluted  glycerine,  and  mounting  it  under  the 
miuroscupe  (power  ot  60-lOU)  Id  such  a  manner  that  the  convex  surtiic« 
was  free  to  the  air  as  In  life  and  the  focal  plane  of  th«  microscope  lay 
Id  the  [lUee  once  oeoupied  by  the  retina,  he  wiis  able  to  ot*erve  the 
Image  directly,  and  by  focussiug  up  and  down  to  study  Its  nature  and 
tonuHtlou.  'ilic  dioptric  unit  ot  the  cotniiouDd  eve  In  tlil#  insect  coa> 
aUts  of  a  crrsta!  cone  (^KrygtallkffjfV),  the  low€-r  end  of  which  I«  rounded 
loco  a  len»-^ike  point,  aud  ot  the  attached  corucul  facet.  a1»o  lene- 
shaped.  ThU  t'rv^tal  cone,  ii«<tlst«d  somewhat  hy  the  I^n<i-fomiA  at  Its 
end»,  hut  depending  In  large  toeaimre  ou  its  owu  peculiar  rvfractlvo 
powers,  lH>ltftveA  like  a  minute  AAlronomlea]  telejicope  and  projects  an 
erect  Image  of  the  portion  of  t>pace  to  which  it  lit  dir*'cted  ou  the  reilual 
element.-)  tying  below  it.  The  neighboring  cones  al^o  project  Bimllar 
Imnges,  uicb  lUllerlng  slightly  because  of  the  ditfbreut  directions  of  tbV  • 
cones.  The  point«  of  these  imager  th»t  represent  the  wime  objective 
point!!  In  upacu  coincide,  and  thus  form  u  ***  summation  image,"  which 
waa  that  observed  hy  Exner.  In  the  eye  of  Lnmp^ria  as  many  a,s  thirty 
cones  contribute  to  tlie  ''summatlou  image"  of  a  small  light  object. 
Tlie  peculiar  refractive  powers  of  tlie  toues  resU  In  the  increase  ot  the 
refractive  Index  In  anccesfive  Ftr:itii  from  the  convex  surface  toward  tha 
uda.  To  account  for  the  presence  of  large  quantitiet*  of  pigment  In  tbfl 
ipace  between  the  crystal  cones  aod  the  retiuA  In  some  ineects  and  Its 
abseDce  In  others  (e.  g.  these  flreflys)  the  author  offers  this  bypotbeais, 
which  in  a  later  paper  (.*iftz.-Br:r.  rW  Wirurr  Aiail.  Bd.  99.  (.1  Abth..) 
V.  21  MArz,  1SS9.J  he  has  substantiated  by  observation,  nsmelv  that 
when  the  eye  is  exposed  lo  light  the  pigment  spreads  ttackwani  from 
the  region  of  the  cones  Into  the  otherwls^  tree  space.  The  eflect  ot  this 
would  be  to  cut  off  as  It  advanced  more  and  more  of  the  single  Imaget 

fjoing  to  form  the  "  summation  image,"  proportionately  reducing  Ita 
ntensity;  It  would  thus  perve  the  tiarue  fiioclioo  aft  the  iria  lu  the  eye 
ot  higher  forms.  'ITie  author  hy  uo  uieiini^  believes  that  the  eye  of 
LampirU  is  typlcitl  of  all  composite  eyes,  though  the  understanding  of 
It  is  an  advance;  indeed  he  devotes  a  se4:-tiou  to  the  consIderatloD  of 
other  forms  In  which  tlie  etructure  is  different.  For  these  details,  how- 
ever, and  for  very  much  Informattou  not  easily  abstracted,  or  not 
ot  immediate  Interest  here.  c.  (/.,  the  other  optical  images  lo  be 
observed  in  addition  to  that  meDtloned  above,  the  physlco-matbemAdcal 
consideration  of  the  crystal  cooee,  the  measurement  of  the  e]r«s  llifr 
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^lervlopmeDtal  reUttons  of  the  tiniple  vertebrate  eye  and  the  compouod 
en.  «cc.,  etc.,  the  reader  la  referred  to  the  full  treatnicat  and  the  vuf 
«  llie  orlgiaal.  £.  C.  8. 

A|KA4jpAy«(MA«  UtUnnchuHgen.  Dr.  P.  C.  HOlleb-Ltkr.  OuBoU- 
Reymood'a  Archiv.  Snpplenittiit  Band.  18)^.  pp.  91-MI. 
'lliU  very  extensive  research  U  no  Ititlmat«)y  connected  with  the  mnny 
explanalory  Uble«  and  lllastratioDfl,  iliat  u  resun)<'-of  Us  coattiute  muH 
be  cooflned  to  a  Htat«tnenc  of  the  nion  general  pointu;  npoctal  Rttidents 
of  psy^opbjTlcs  rau^t  ^o  to  thi*  artlcl*!  itswlf  fur  the  detniled  ounierlcal 
reanlt*  and  tlit^lr  ju'tlilcatloa.  The  article  bpf;iii<t  by  maintaining  that 
It  U  WTOnK  to  «pi'ab  of  thf  jipyuho phytic  law.  for  there  mity  be  any  num- 
ber of  such  lawit;  tb**  problem  U  to'  determine  nil  the  oonilltlonp  that 
affect  sensibility  to  dill'vrcuces  of  stimuli,  and  the  intcu.ilty  is  but  one  of 
«uc-h  condlttonii.  Thf^re  will  t>c  here  considered  the  rnlatlon  of  the 
inteualiv  and  Uie  exujuslon  of  optical  stimuli  to  tb«  seD»ihility.  The 
author  had  shown  that  Wober'o  law  doex  Dot  hold  for  Renaatlons  of 
brlKbtoeaa  (method  of  detecting  the  diflercace  between  two  dllTereatly 
Uluminated  discs),  bat  as  the  nlmull  increase,  the  sensibility  increaftes, 
diough  at  a  cooatantly  decrvaiiug  rato.  ThU  was  tested  aeparately  for 
each  eye,  with  a  light  disc  upon  a  darker  ground  or  vice  verRJi,  for  a  great 
range  of  iuteaBUIe»,  etc.  ThU  may  aUo  l«c  eiprei»?e<l  by  regarding  the 
eflect  of  the  application  of  the  fttlmulns  to  t>e  the  lowerlog  o?  the 
Irritability,  bat  not  as  rapidly  a$  tlientimulua  increases.  It  1«  concluded 
that  for  visual  BenMtionfl,  as  the  dlimulus  douhleit  it-'*  value,  the  Irrita- 
bility deeremses  by  one-third  itx  value.  Some  of  these  points  were 
specially  tested  for  peripheral  regions  of  the  eye,  and  it  was  found  that 
such  portions  are  In  Reauril  rucire  Keneltlve  to  the  vIdIoh  of  ^mall  doti* 
than  the  fovea,  and  also  that  U'ebcr'B  law  seems  to  liuM  belter  for  the 
peripheral  than  for  the  foveal  portions.  Had  the  ffiislblllty  been 
ludependeut  of  the  iiiteu»ity  of  the  stimulus,  the  deteniiiiiatlou  of  the 
relaiion  of  sensibility  to  the  extension  of  the  Btlmulus  would  be  eaay; 
bat  as  It  Is,  we  are  dealing  with  two  variables  at  a  time,  and  have  llie 
complex  problem  of  determining  how  the  sensibility  changes  for  each 
iDtenslty  when  the  exlenslou  remains  constant,  and  how  U  cliauges  for 
each  extension  when  the  Inten.'ity  remains  constant.  This  the  author 
does  for  vlstial  sensations,  expreasUig  the  result  by  a  surface  in  the 
three  dlmensloiis  of  space.  For  chLinge^  In  extension,  the  •^on^ral  reiiuH 
la  tliat  at  the  surface  upon  which  the  judgment  of  dlH'ereucc  of  Ulumlua- 
tloQ  U  foonded  Is  Increased,  the  senidbility  Increaset;,  at  first  relatively 
rapidly,  and  then  more  and  more  slowly.  Theoe  rvlatlous  are  subjected 
Co  a  iuinut«  experimentation,  the  result  of  which  Is  a  s^rlea  of  tables 
•xpreastag  the  Inllucticc  ol  the  ctuugea  In  any  one  of  the  factors  of  the 
Btraioht')  upon  the  rent.  Tlir  nmiri  point  Is  tlie  treatment  of  ttie  seasl- 
UUty,  not  as  dependent  upon  a  glnglc  variable,  bnt  upon  several.  The 
article  cnrtalnlv  merits  detailed  study,  but  the 'lueation  arise?  whether 
tb«H  exact  and  many-aidrnt  i-alvulations  am  wiirranted  by  the  accuracy 
Of  the  met^iod.  and  whether  we  should  not  dcmnnd  a  corroboration  of 
tti*f«  mmlu  by  other  methods  before  drawing  the  sweeping  generalisa- 
Uou  btre  prvpouudf^.  J.  J. 

iV^M  Oruniilfffwig  d«r  Ptychophytik.  Buoo  UrNSTEHnERO.  Beitrflire 
znrexperlmentellen  Psychologie.  Heft,  3.  Freiburg,  ISfiO.  pp.  laa. 
tl  Is  linposalble  to  notice  this  original  and  jMiiniitalcing  contribution  to 
Pftycopbvsicft  witlioat  renewing  the  protest  agnlnst  the  undue  leujcth  to 
which  all  the  ntudles  of  this  Mrlea  have  been  drawn.  It  Is  not  ouinolcnt 
that  the  spirit  of  science  should  enter  into  tlie  methods  of  tho  new 
Paycbology ;  it  mast  also  enter  into  Us  exposition,  and  we  feel  assured 
Ibe  inthDr  li  very  comlderahly  dlmiulshliig  the  InflueiKQ  of  his 
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work  hj  hU  undue  prolixity.    The  three  loBCalmentB  of  I>r.  MllDiter- 
berx's  work  could  eaAily  have  been  printed  lu  a  pamphlel  the  slxe  ot  Cbe 
tm^leat  of  them,  without  ooiittlnx  uoythlai;  eeseutlal  or  IraporUot-    tf 
tl^B  dlsutrous  policy  i»  to  be  coDtlnaed.  let  ua  at  lenst  be  ^applied  wUhi 
an  index  ot  principal  poLots,  »o  tbitt  those  who  want  merely  Uie  kern^' 
of  the  work  may  know  where  to  flod  It. 

Tlie  cardinal  thought  of  thU  research  Is,  that  we  cannot  measare 
sensatlOD-lntonsitlpB  In  the  ordinary  sense,  becaiiM  only  that  which  can 
"be  reduced  to  unltg  can  be  measured.  A  weaker  sensation  in  not  con- 
tatned  lu  a  stronger  as  an  Inch  is  contained  in  a  foot  or  an  ounce  )o  a 
pound;  but  each  intensity   of  the   Btimulus  ^Ive^  ri^te  co  a  sensftUoD 

Sualitatlvely  difleient  from  any  other  sensation.  All  iiiuntitaUve  dlf- 
erencea  ot  non^atloa  are  thus  reaolred  Into  (lualltatire  differences — of  a 
special  kind,  however,  namely,  such  as  depend  upon  dlflerences  of 
muBimlar  teuslon.  Jt  U  held  that  our  organism  reactii  to  every  ftlmnlns 
by  reflex  muscular  innervations  which  gYve  rise  to  feelings  of  tension 
ispamnuni/aempfiHdunfffn),,  and  It  U  the  perception  of  dlfTereneeft  of 
decree  of  Cbeae  (eellags  that  lies  at  the  ba»l!>  of  intvuHicy  dUtlnctlons. 
All  |)hyalcal  measureraents  ultimately  depend  upon  KpM'e.  time  and 
mass,  and  each  of  these  is  couuectcd  with  muscular  ip«n»ilic«ia ;  m>> 
that  It  is  the  production  of  like  muscular  senutlons  that  In  the  Iwfc 
analyiiia  mnkca  measurements  possible.  Tbla  ia  equally  tnie  of' 
Tneasuremenis  of  sensaUon,  and  it  Is  owing  to  the  face  that  in  thew 
mu!<culur  fccUugs  the  more  Intense  re-utly  iucludcii  the  leti?  intense,  tbat- 
the  measurement  of  sensations  of  intensity  la  possible.  ( A  long  digression 
dlucudbes  whether  Bcnsations  of  souud-intervaU  cuu  also  be  reuaced  to  ibi»-i 
category.)  If  this  theory  Is  true,  then.  Dr.  Mtlnfiterberg  Infers,  seoM- 
tton-difiercuces  will  be  pen-elved  as  equal  when  they  ^ve  rise  to  tba 
same  ditfereuce  of  seDBaclons  of  muscular  tension,  and  Inastoach  as 
these  occur  lo  all  senses  we  should  be  able  to  compare  ^eDHitlon-dlf- 
ferences  amongst  disparate  senses.  This  apparently  difficult.  If  not 
Impoesible  proolem,  wc  arc  assured.  Is  easy  when  we  once  set  about 
it,  and  we  are  presented  with  the  result  of  iiuch  a  aeries  of  trials.  Oue 
black  disc  was  kept  coustaut  with  20"  of  white,  while  another  wa» 
changed  by  10'' chwQges  from  JO"*  to  180=";  again  the  left  arm  made  ib 
constant  cxcurt^luu  of  'iO  cm.,  while  the  right  arm  made  an  excursion 
thftt  would  seem  as  different  from  the  excursion  of  the  left  arm  hf  the 
second  dUc  Hcemed  lighter  than  the  Qrei.  In  the  same  way,  dKrerpnees 
of  pressure  and  dlrt"erences  of  sound-intensity  were  companKl,  or  rather 
tranniated  into  differences  ot  arm-motion,*and  though  the  separate 
experiments  were  conducted  In  an  utterly  Irregular  oraer,  the  result  \i 
a  ver)'  orderly  rise  of  the  excursiou  of  the  right  ann  with  the  dlSerencefr 
in  the  lightiii-Kfl  of  the  two  discs,  or  the  weiglit  of  the  t«'0  weights,  or^ 
the  IoudQe?»  of  the  two  sounds*.  'I'he  same  thre<  classes  of  sensatloDt- ' 
were  lUso  translated  into  dilTcrcuces  of  visual  extensUKi,  and  with  an 
equally  satisfactory  and  regular  re.Milc.  The  resultA  are  not  considered 
sufficiently  numerous  or  accurate  to  warrant  attaching  importance  to 
the  Dumerlcftl  tJihles  (especially  as  they  are  founded  upon  but  one  sub- 
ject. Dr.  Mlinsterberg")  ;  but  they  are  tested  In  several  ways,  and  fonnd 
to  give  consistent  rp«nlt«  among  themselves.  The  relatlrc  increment  ot 
stlmiulus  for  the  difiercnt  senses,  however,  does  not  seem  the  same,  bat 
the  percentage  of  sMmnlus-increment  neceAsary  to  produc«  equal  diC> 
ference«  of  -eusatiou  in  the  three  senses  of  presaare.  nearlnc  and  >lght, 
are  in  the  ratio  of  2.0,  l.n  and  1.24.  This  practk-at  ri-sult  is  beld  to  (^ve 
the  theory  an  unusually  high  degree  of  probability,  and  it  I*  farthermore 
shown  that  the  theory  is  c-apable  of  harmonizing  tlie  contradictory 
resolts  of  difl'erent  observers  in  a  variety  of  ways.  For  example, 
whether  the  method  of  mejtu  gradations  wtfl  give  an  arithmetical  or  a 
geometrical     mean,     will    depend    upon    whether    we    attempt    (o- 
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place  a  HDHtion  Id  betwwn  two  otlieni  which  will  iieem  tn  ab^lute 
valac  equally  distant  from  each  ot  the  other  two.  or  whether  wo  »tteiupt 
to  make  the  dlfftoreuceB  of  ^ctiBatlon,  i.  e..  the  dlf1'er«Di;eg  of  the  mosculnr 
tenatoot,  alike.  In  the  latter  ca»e  Weber'ii  law  will  hold.  'i*he  law, 
too,  wUl  hold,  for  the  same  rea&on,  when  the  dIrectloD  of  tlie  difference 
u(  »eDsatlion  U  pcrceiveil.  but  U  cot  fto  likely  to  hold  when  the  bare  dU- 
fereuce,  without  a  perc-eptloo  ot  tlie  direction  of  thin  dltrereDce,  la 
leated. 

InlerattiBf  and  original  as  this  theory  U.  it  cannot  be  accepted 
without  much  experiuieutatioD  by  rigid  methods  and  with  due  reference 
to  other  modee  or  explanaCloa  of  the  reiulU.  It  U  certainly  difficult  to 
oODceive  that  the  differeDce  between  two  pressures  or  two  sounds  can 
be  eqaa]  In  any  sense  to  the  dlfTercnces  between  tlie  lengths  of  two  lines. 
What  seems  to  have  takeu  place  Is  thU:  the  weakcAt  and  the  etrongest 
tenaatlon  In  e^ch  sense  were  known,  a.^  also  tlio  number  of  different 
MOsatloDS  la  between;  the  smallest  sonsalioii  was  naturally  as&oclated 
with  the  shortest  length,  and  the  movements  of  the  eyes  or  the  arms 
bavlnff  their  naturaF  limUf,  the^e  limiLs  Kluud  for  the  most  intense 
aensanoiu.  The  results  would  then  simply  show  that  it  is  possible  to 
kMip  la  mlDd  these  ten  sensiitionN  or  dLfTerencei  ot  sensation  In  the  dia- 
ptnte  ipbereaof  sensation,  and  make  theieTeral  Intervals  or  mngultudes 
correapond  roughly  each  to  each.  That  this  power  is  interesting  and 
worthy  of  study  cannot  be  doubteil,  but  that  It  can  only  be  cxplniufHl 
by  tlM  theory  ot  muscular^tension  leellnga,  or  proves  thU  theory, 
U  by  DO  means  clear.  J.  J. 

Arr  ta  perception  d«t  radiatuiua  lumituusea  par  la  peaa  thes  U»  Prolix* 
apfyt/tft  dea  ffroOet  4*  la  GnmU'le,  KAfBAKL  Duuoiii.  Couples 
rendos.  T.  CX,  p.  .1!i8»  17  Fev..  1890. 
Tlie  ocular  rl^lon  of  these  creatures  Is  so  looperfect  tbaC  they 
wQl  run  against  objects  set  In  their  way.  They  nevertheless 
p«roelve  the  difnsrenee  between  light  and  darkness,  (in  part  by 
nwuis  of  a  kind  of  dermal  vision  mO!4t  dlKtlnctly  marked  at  cer- 
lalD  polnta  about  the  head  sod  tali),  and  are  profoundly  dlstorbed 
by  the  former.  In  the  dark  they  will  remain  for  a  long  time  In 
o&e  place,  bui  on  being  stimulated  with  a  beam  of  light  soon  umke 
vflbrta  to  escape.  Thio  characteriitlc  haK  been  used  by  Dubois  to  deter- 
mine what  might  be  called  their  reactton-tlmes.  In  43  experiment-^  the 
average  time  was  11  seconds;  lu  30,  in  which  the  eyes  were  covered 
with  an  opaque  mixture,  there  was  reaction  in  about  2i  tieconds,  except 
In  three  cams  where  there  was  none  at  all.  With  colored  lights  (pro* 
dooed  with  colored  gla^s)  for  which  the  laten^lty  of  the  Uluminatlou 
dacnaied  In  the  oroer,  yellow,  blue,  red.  green,  violet,  and  with  the 
•yaa  open  the  following  times  were  found :  violet  26  ^coud.',  blue  2.'}, 
nd  18,  green  13,  yellow  10.5.  Where  the  pyes  were  covered  the  reisults 
with  colored  lighti^  were  conflicting,  prohnbly  from  too  frequent  repe< 
tltlona  ot  the  tests.  The  order  of  preference  of  the  animals  was :  black, 
red.  yellow,  green,  violet,  blue,  white.  The  same  author  lias  studied 
the  \i«unl  ubTiliy  of  the  molusk  I^utlas  ilactyluM^  see  CompUa  rendtt*. 
CIX,  pp.  aSJandaJO. 

J^psrfflsmUlIs  Studi<n  Uber  dm  ZttUinn.  SllcaxZL  Ejneu.  Inaug. 
DUa.    Dorpat.    IS89. 

Tbe  IniervaU  «tudled  by  RJner  were  very  much  larger  than  chose  osed 
by  moft  previou-  experinientera,  0.0, 1,  a,  3,  and  4  minutes.  Tlie  method 
was  that  (if  BTcrnge  error  and  both  forms  of  It  were  oned  :  single  repro- 
ductions, tor  which  Die  standard  Is  given  each  time,  aud  multiple  or 
MiIaI  r«pro<iuctions  where  the  staodard  Is  only  given  at  the  beginning 

''  Iha  seriee.    'llie  time  was  meuored  with  a  stop-watvh  of  some  klnil\ 
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eu*bte  of  lodleattiig  Aftht  of  a  M«ood.  Dsrittg 
tujjeet  oadasTond  to  keep  hliiinelf  hi  audi  u 
Kfoer  UflMelf  Mnred  m  ■  «iib)ect  for  ■  Urge  pott  of  ite  i 
bota  eortaia  Dombor  were  iiud«  on  others,  laclodbigthresHioiWi 
a  DeonwChenle,  utd  ooe  Moh  in  a  nunlActal  and  bi  depteaod 
Bla  n!}>alt'  miy  be  Kaninurlz^  a>>  follow?-.  Bj-  cbo  neCbod  of  tla- 
Cle  r^ro<luetlon>  th^  «<timiitf^1  time  waa  always  too  short  (leaM  w 
lor  the  Interral  of  two  QiiDaCe«,  both  rclstlrelr  and  ab«oIac«>lr):  br 
that  of  lerial  reprmlat-clon^  li  wa*.  too  long  (mo«:  m>  for  the  iutc-Kil  o( 
two  mfnoxe!,  aDM>lately  bal  not  relativelj).  except  for  th«  kMicert 
inienraJ.  Tb«  arerage  error  by  the  flr^t  lut-thotl  i<  fimiller  than  by  Uk 
aecood  hi  about  the  proportLoa  of  2  lo  3.  The  arerage  error  bean  aa 
approxfanately  coostaot  rwlmtlon  to  the  reproiluced  taterral  (m«  the 
•caMterd] ;  to  thia  extent  the  reqairemeata  of  Weber's  Law  are  fatfiltad. 
The  average  error  U  redaced  by  practice;  the  e^trtuAt^  time  l«  made 
dMmer  bj  fat^ue  and  loonrer  by  practice.  The  e^tluiation  of  time  de- 
peodachteflyoa  the  feeling*  of  ioaer  effort  mochas  accompany  the  »3ahH 
me  of  attentknion  the  Interval  and  the  like,  a  revolt  not  lo  far  from  that 
oCMOAMerbergCcf.  Uii»  JocRKAi^Vol.IU,  p.  130).  In  the payaK^aikie 
eatm  the  time  eadinatea  were  less  accurate.  In  a  few  expertmeua,  made 
1^  the  method  of  scrfal  reprodnctlon  on  a  normal  sob^ect  with  interrah 
or  0^  aiu]  4  mlnute^v  a  metronome  wu  allowed  to  tlolE  at  the  rate  of  SOO 
per  minate,  or  the  BUbjei.-t  performed  a  aomewhat  vlabuntte  proccsi  In 
mental  arithmetic.  These  showed  a  greater  regularity  of  e«timate  than 
before,  and  the  estimated  time  was  shorter,  especialty  for  the  •horter 
Interral.  The  aatlior  falU  to  mal:e  mention  of  the  work  ot  Stereoi 
(JRnd,  Oct..  I*^},  who  likewise  approached  the  problem  by  themetliod 
of  maltiple  reproduction,  though  u^ing  shorter  Intervals. 
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^oiotoftte.  MU.  T.  Sf'.Qi.A&  and  Ph.  Cbasun. 
fFrom  Archives  de  Neuroloeie-I 
S^las  and  ChasUn  have  contriboted  a  valuable  crici(.-al  t>*p«r  oo  the 
hiBtory  of  KataConla.  and  have  Hummed  up  our  knowledge  of  thia  rexed 
sot^t  fairly  and  Justly.  Katitbaum'A  monograph,  £He  JTotalmii 
appealed  In  1S74.  and  since  then  there  haa  been  much  dlvlaion  of 
opinion,  an  to  whether  he  had  really  described  a  new  diaoase  or 
only  a  group  of  symptoms.  Kahlbanm  tried  to  deflce  a  form  of 
disease  in  which  ccfuiu  physical,  and  particularly  muscular  sym^ 
toms  accompany  (as  In  general  paresis,  and  n^  frequently)  ccotala 
psychical  phenomena,  and  pluy  a  leading  part  in  Uie  whole  morUd 
cloeely  proce??.  Thlx  now  form  of  mental  derangement  may  be 
allied  to  melancholia  attoulta,  which  is  ordinarily  conddered  a 
distinct  diseusc.  Ou  careful  examination  of  the  latter  disease,  we  oaa 
very  often,  according  to  Knhlbaum,  discover  at  the  ou»eL.  epLlcptlfom 
seizures  or  other  uiuoIfcBtutlous  of  spasmodic  nttacki.  These  condltiofti 
become  permanent,  attain  their  greatest  development  in  the  .ifexJMUBv 
cerea  .itage  ol  the  mental  condition,  and  merge  into  tlie  final  stage  of  d»* 
roentia.  These  symptoms  are  by  their  Importance  placed  In  a  line  with 
the  paralytic  phenomena  of  general  pamlysU.  By  their  side,  and  in  Ad- 
dition Co  the  u^uul  Aymptom*  of  melancholia  actonlta,  we  find 
phyaloal,  and  more  eajtcajilly  psychiCHl  phenomena,  notably  a 
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Iet  form  of  exaltation,  which  may  t>c  tcnnod  *^paihttic  ettawf,"  as  wellat 
a  tendency  to  ipeak  aa  If  dlscourfllDg  or  to  recite,  which  ^vea  a  charac- 
t«Kitlc  pbysiogDoniy  to  the  dl»ca<c.  All  theae  aymptoua  coaatitate 
what  iflcallett  KautoDla,  and  up  to  a  certain  point  tbU  form  of  diMase 
ahould  be  con^ldrrod  a.«  a  couotorpart  to  ccrtnia  forms  of  ^CQCral  paraly- 
ala  with  or  without  f^raudloiedeliulonH.  Aualo^oun  to  j^f  nf  ml  paralyslB 
aa  ngarda  tho  succvSHioa  of  dlfl^rent  pnychlcul  plK^outouaa  in  coniiectlon 
with  the  mtucular  symptoms,  they  soem  to  dlirer  from  It,  ou  the  coq< 
trary,  by  the  qaallljof  thomuscular  and  psycliicul  oiiiDlIestatloaB.  and 
oonMqoently  a  marked  dUArence  in  to  bo  foand  Id  the  profrnosis.  Tboso 
who  have  recorded  thetnMlves  in  favor  of  tire  entity  of  the  difleaso  ar« 
HtK-ker,  Klciruan,  Ilamniooil,  Splt7.1ui,  N'eueadorf,  NeUi>ier«  and  Schlile; 
while  Arudt.  Wcstplial.  'riir»{0'«.  ^^u  Rinecker,  and  KralR-Ebing entirely 
oppo!*e  Che  conoi'ption.  The  drAt  group  claim  thiit  it  Is  ua  ertAoutial 
morbid  lorm ;  the  sucoiul  that  thu  cases  classed  nader  thiit  name  are  only 
variations  of  ty|>f>ii  already  known  and  described.  Amongst  the  cliarao- 
tere  f^ven  a?  pstho^tnomouic,  of  chief  Importance,  are  placed  kiitatonfc 
pheoomeun  of  the  moH  varied  nature:  the  pathetic  attitude,  stereotyped 

Ktnres,  verbiKPrutloD.  marked  obstinacy  (often  systematic),  and  flnnlly 
cyclic  course  of  the  disease.  Are  these  katatoolo  plienouieua,  as 
well  as  others  mentioned  before,  rejUly  characteristic  of  a  special  form 
of  mental  disease?  After  i-onaiilf^ring  this qoettloD  with  care,  and  ^tudy- 
Inp  the  phenomena  in  deKcnerativu  conditions,  oorauthors  ooucludc  tliat 
kaiatoolc  phenomena,  taken  ningly,  have  nothlDg  to  characterize  them, 
tor  they  are  found  In  a  multitude  of  mental  anbctions.  Apart  from 
•oddeotal  motor  disorders,  Auch  as  8T>asm8  or  contrnctloni,  which  one 
BUj  neec  ouulde  mental  diseases  properly  speaking,  there  are  motor 
disorders  which  belong  specially  to  inHanity,  and  which  can  be  present 
In  the  moat  varied  forms  of  mental  dlaeaBe,  divided  by  Morselll  into  stetet 
of  Increased  reflex  excitability  of  tbe  muaoles  (tetany).  IncreaMd  mos- 
cnlar  tonloItT,  (cataiepsy,)  and  states  of  abnormal  dlAtribucion  of  central 
■Mlor  Uapouei,  (soch  as  stlHuess  at  the  beginning  of  a  moremeot). 
OosMqaeoUy  we  nuT  aay  with  Arndt  that  the  insanity  of  tonicity 
(_Spmmnunff»-Jmae<n')  £■  not  a  disease,  but  may  develop  ItMilf  upon  the 
moss  diverse  grounds,  and  under  the  most  varied  conditions;  and  further 
conalderlng  them  only  in  the  cases  called  Katutouta,  their  mode  of  do- 
TClc^nwBtt  course  and  relations  with  the  other  symptoms,  have  nothing 
to  epecUir  them,  and  they  present  no  regular  clianicterlstlcs.  Uther 
llftf Willi'  svmptoms,  verbigeration,  dumbnosA,  sterpotyjved  gestures, 
patlMdC  attunues  and  systematized  rc«idt»nce,  arc  equally  proved  not  to 
be  ipeeUlly  characteristic  of  Katatonia;  and  neither  Aoen  the  course  of 
the  atsasse,  called  cyclic,  offer  aDythlng  characteristic,  for  the  variable 
ooodMoDS  through  which  the  dlseau  pasue  have  nothing  regular  in 
thdr  mode  of  appearing  or  in  their  relative  ponltioni.  The  stages  In  the 
ejctle  of  KatatonU  >>how  nothing  but  what  is  known  to  occur  In  manj 
Other  diseases.  Kahlhaum  hlmnplf  recngnl/e*  ''that  mentAl  dlse-i^es  In 
geserml,  Including  Katatonla,  licgiii  with  nielauchoila,  pass  Into  mania, 
next  into  Veneirrthttt,  and  floally  end  In  dementia,"  and  In  another  place 
he  iay«.  "Melancholia  attoolta,  which  has  t>een  oonildered  until  now  as 
«sp*i'lttl  form  of  dlMASe,  develop*  ittelf  primarUp  in  v«ry  rare  eoM^s;  It 
pvsue»  In  geneml  rather  a  courso  of  simple  melancholia,  or  u  condition 
et  melancholia  following  mania  in  such  a  manner  tliat  the  melancholia 
■ttCBila  is  the  third  stage  of  the  complete  process  wtilch  terminatga  In 
recovery  or  dementia." 

To  sum  np :  Isolated,  not  one  of  the  symtoms  reviewed  can  by  ItwU 
chaf»<.'tj?rl/e  a  "peclal  psychopathic  form  of  dlsoane.  Ia  It  otherwise 
with  tbesn  when  considered  in  toto  /  In  short,  in  order  that  a  union  of 
•jmpComs  not  characteristic  in  themselven  inny  constltote  an  eAseutial 
^pathal<^;ical  entity,  It  ia  necessary  that  they  possess  fttnonc  themselves 
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clofif!  ralntioDS  with  regard  to  their  nature,  orl^o,  mode  of  vaocesKioa 
aad  i-niisutlou.  In  such  a  tiuuner  that  Dotwitht»uaillti2  their  lue^ilable 
varlatioDA.  otie  can  always  grasp  their  relailoas,  recoguze  their  conneo  i 
tlunti,  and  refer  theui  to  a  deflueil  primitive  type,  and  to  a  commoD 
»up«rior  cause.  We  do  see  a  co-exiKt^nce  In  the  deacription  of  Kata- 
tonia.,  hut  not  on  aMoclatloii  or  n  coiiibiantlon  of  sjrinptOms. 

The  etiological  causes  which  Kahlbuum  gives  are  perfectly  common* 
place  ones,  aud  such  us  wo  may  And  at  Uiesoarueot  an  possible  forma  oti 
mental  disease.    There  are,  however,  two  causes,  not  mentioned  hy' 
Eahlbauru,  which  lo  the  opinion  of  Scglas  aud  Cbaslln  might  loduL-e  a 
Rpecial  preidis position  and  serve  to  charActerlze  the  foondatTon  on  wlilch 
tlie  dlKcaM  develops  itself ;  these  aro  degeueratiuti  lu  genera)  and  UiSj 
hysterical  state.    S£>glas  and  Cti&sUn,  from  a  study  of  the  casea,  feol] 
jiistitied  In  assertiag   that   these  factors   have  been  ovcrluolced  by  tbfr^ 
advooatea  of  Katatonia.     Finally,  they  (t>iiip]ete  their  study  hy  saying  | 
that  Kuhlbauiu's  attempt  dooa  uut  stx'u'i  t4:i  them  »o  far  sulHcicutty  just^ 
fled ;  and  they  reiteat  with  regard  to  Katatonia  what  has  been  aaid  o^J 
catalepsy,  UHnicly.  that  lu  the  duncription  uf  this  aflvctlou,  iitHne  antbon^ 
have  coupled  together  facts  which,  from  different  points  of  view,  are 
dt)>i)lml]ar;  aud  tliut  thoy  have  rallier  recorded  the  history  of  ii  symptom, 
(or  better,  of  a  "syndrome,")  than  of  a  veritable  disease. 

If  wu  CDQnider  further  :hut  frutii  the  physical  point  of  view  the  promi- 
nentRymptoni  li^theprei^enceot  diHturhancoof  the  iiouro-inotor  functions. 
while  the  priociital  psychical  featun;  i-  a  mor«  or  Ivs.i  acute  condition  of 
melancliolia,  (the  other  f^yinptnms,  progre.ss,  etc.,  presenting  nothing 
itpeclal,)  the  opinion  must  be  funned  that  for  the  present  KatAtonia  mnst 
be  cla!<!>e-fl  under  (he  general  group  of  f<tupors — simple  oroytoptonuttic — 
of  which  it  amy  only  ije  a  variety  more  clo««ly  connected  with  a  degen> 
entM%'e  and  more  particuliirly  liyAteric  ground.  Thit  concluaion,  the 
authors  .tdd,  is  nut  an  explanation,  but  it  is  to  their  mind  the  only  opin- 
Ion  which  can  be  formulated  in  the  present  state  of  science. 

Uebff  SebouiophrfiniB.  Dn.  KAnLBAUM.  Allgem.  Zeltsch.  f.  PsychUr 
Bd.  XI.VI,  H.  4, 1889. 

Kahlbaum'M  conception  of  Srbtphrenta  hau  been  before  the  psychiatric 
world  filneo  1S70,  (A^Irchow's  Archiv,  Bd.  63)  and  after  30  years  he  now 
pntH  forward  a  claim  tor  a  separate  po»lllou  lu  clasuillcalion  for  a  tocood 
form  of  Che  Insanity  of  pubescence,  under  the  name  of  rieboldophrenia. 
Before  dlscnti^iua;  tbl!<  second  form,  it  may  not  tie  Improper  lo  rovlew  the 
position  asslgnea  to  Ilehephreniji  by  K'jihlbjiumV  fellow  AlienlAts. 

Kraflt-Eblug,  (Lehrbuch,  3(1  Edltiuu,  ISSb.  p.  161!)  in  dlhcu^Mug  the 
Cau'^4  of  IniMinity,  gives  the  Influence  of  tlie  rime  of  life,  aud  coucVudea 
hip  review  of  llie  inlhienee  of  puberty  by  citing  the  group  of  svmptixns 
CHlle<l  hebeplirenia  by  Kalilbauin,  and  hudi!4  up  a?  follows:  "I'he  right 
to  put  forward  hebephrenia  a^  a  separate  fonn  of  dlsea^ie,  seems  to  me  to 
be  i^ueiitionable,"  and  he  qiirile-*  f^cbfile  n"  liiHlliig  only  two  cases  of  pure 
heliepiirenia  among  OM)  patit^nts,  while  lie  him^plf  in  .'iiXlO  found  only  8, 
and  in  all  of  th^?**  then.' was  hcreditaiy  predi!*poi»itioa.  orizinal  imheciUty, 
and -ijtn- of  degeneration;  two  M'ere.  microcephalic,  liieonly  ca^e  he 
cites  Iia^  the  hoadlug  "  MauiAcal  insanity  in  puberty  with  hebephrenic 
■ymptoms." 

ScnQle  (Hnndbuch,  1886,  p.  SOS)  places  hebeplireDia  under  idiocy,  of 
which  he  mnkes  pIi  types,  tne  la^t  being  the  type  Hebephrenic  Imt>«'H* 
Ity — "the  true  hebephrenia,  the  pubelic  insanity,  r?  It  ba^  t>een  de.>4lgnated 
br  tCahlbnam  and  Hecker,  may  find  Its  place  here,  although  it  docs  not 
.'ilwayg  develop  on  a  basis  of  idiocy,  yet  lu  the  great  majority  of  caaaa 
leadK  to  a  pen^lstenc  imbecility." 

Kraepelln,  (Psychiatrie,  IftSO,  p.  52,)  under  general  etiology,  lalmply 
stiitcs  that  one  or  the  frequent  clinical  pictures  of  psychical  dlnurbances 
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occuning  in  yoatb  1^  dctKrlbect  a^  hebci>hr«Diji,  ''characterized  by  the 
g1uui|(«  Id  die  •tuperdcUl  emolioaa)  couditioti?^:  odd,  faatHNtlc  dulusioiu, 
•euentrtc  bduiTlor ;  und  tlit*  quick  paoi^ago  to  dementia.*' 

Arodt,  (J^ehrbueh  der  Pflychiatrie,  1883.  p.  273).  referring  to  KalU- 
bAom'*  cU!)?(ilicHtion,  In  which  hebephrenia  U  includi*d,  i^ay*  that  while 
ihew  dUlinctiMiit  may  niipr^ur  to  have  tbclr  fotindiitiou'',  yet  they  also 
Ikave  their  dilSiultit-it'aiid  have  praeticatly  no  i%ij(nlHcance. 

Whilo  all  admit,  therefore,  ilml  Kahlhaum  Im!*  dfsvribed  a  real  ooudi- 
llUD,  they  would  refuse  it  thediK:niiy  ot  axpeclHlplaceln  thectH.s->dflcattoQ 
of  mcatal  dbeaMet,  daiuiing  that  it  may  itiore  properly  lind  its  place  In 
MMDe  of  ttie  prtttteat  existing  f^roupii.  De<(pito  thU  attitude,  however, 
KahllMum  propo^>«to  divide  the  intuialtvof  pube'H.-ence  ^Cill  farther,  aod 
to  make  two  dintinct  dlwaiieit  where  he  fuut  heretofore  claimeil  only  one. 
Owtofc  lo  it*  u1ob«  rvlatiouNhip  lo  Ifel>cpbr<Miiu.  he  proposet*  to  call  the 
new  (Tlwaae  lleboTdophrenla,    Con  the  uiialngy  of  tyjihnn—ti^phntd). 

UDder  BeboMophreola,  or  ^hnply  heboid,  Kahlbaum  uudcr»t»Dd«  a 
psychical  dlMAMmakine  it.-^api^Arance  in  youth,  nnd  of  Huch  Bymptom- 
alU-  pecultaritle*  that  it  T>  coverv<l  by  noue  of  the  fornix  of  mental  diaeue 
de^ribed  up  to  this  time. 

The  ftdluwinu'  are  its  peculUrlties: — 

1.  lu  aoomaltea  of  the  eeneral  behavior;  in  devlAtiono  and  anomalfee 
of  that  (X>mplex  of  meutal  qualltlea  which  nmkc  up  th<>  psychical  Indh 
Tfatiinlttlefi  of  man  In  his  social  relatloQn,  and  which  btketi  cotC*^ther  are 
called  hi"  character,  persoaaiity  or  teraiw-Hnn-al. 

2.  'I'heae  uliaracterUtlc  pecnllarltieA  coiintUt  In  ilfviHtlonti  and  aoomaUefl 
of  the  liuUnctive  life,  ami  are  comprehemled  in  a  drUcleocy  or  Tarlntlon 
Iron  custom  and  morality,  and  In  extreoie  CAsei)  m»nlf6«t  themselves  as 
criminal  teDdencieii  or  at  crlmlQat  acts.  Other  »yinptomH,  euch  a»  a 
weakeaiofc  of  the  Inl^lllfl^nco,  or  on  the  otht^r  hand  a  high  development 
of  thlA,  ao  extremely  genial  nature,  a  diminution  or  Increaae  of  the 
emutlooal  Itte,  may  likewise  l>e  present  lu  individual  cases,  bat  are 
not  charactttrlstic  and  may  be  entirely  wanting. 

The  above  ay  ii>iitoMmt!cp(H'u1iHritlcs  Kii  hi  bourn  hat*  already  pointed  out 
In  the  lilsaase'entitled  by  him  Hebephrenia,  and  he  ha«  been  led  to  the 
Htudy  of  the  new  dlaenae  through  a  ntudy  of  Hebephrenia.  He  would  dls- 
tlogui^b,  therefore,  two  lormn  of  the  Inonnlty  of  pubescence.  In  one  the 
attaciu  are  much  st^nnler  and  lend  through  diircreut  stugca  eventually, 
and  indeed  generally  In  a  abort  time,  after  &  relatively  nbnrt  course  to  a 
decline  Of  meuiiil  power;  this  U  hctM^phreula  proper.  The  other  group 
has  a  (^urae  thai  is  much  leea  stormy;  the  pattenta  may  indeed  snow  a 
cfaaDgeotdlstMwitlon.but  they  remain  In  esHcntinlly  the  same  condition  of 
mencal  oaMclty  tliat  Is  cbaracteheilc  of  their  individual  endowment,  and 
In  genermi  do  not  |iasH  into  c4>nfu»iiou  or  imtwcility.  To  the  saperilolal 
or  casual  observer  they  show  much  Icsa  the  stamp  of  mental  disease 
than  of  poor  education.  DtflVtrenctM  are  also  to  be  noted  In  other 
dlraciloiu.  The  first  cases  of  hcbephreatn  are  symptoimiti'-allv  com- 
pr^wnalveandsevere,  the  last  are  narrowly  clrcumscnhed,  and  while  the 
flfft  are  to  be  noted  as  generally  Incurable  the  la.^t  mny  generally 
be  looked  on  ox  cnr&bic.  .SIdco.  howevur,  both  formt  lH>long  closely 
tomtlMr,  the  laat  form  is  to  a  certain  ext«-ut  ouly  »  Hul>-4livi4iuu  of  ttie 
cHoteal  picture  of  the  (trst.  Kalilbaum  gives  tlte'  clinical  history  of  two 
CMSi.  oae  at  considerable  length,  but  a  careful  examination  falls  to 
show  why  chmr  might  not  equally  well  be  Included  undnr  hebephrenUu 
Kahlbaaoi  holds  U  as  an  ImporUnt  point  to  nolo  tliat  thene  puticnta  do  not 
fan  Into  mental  decay,  and  if  this  had  tieen  the  case  they  would  have  b^ 
longed  to  hebephrenia.  Rut  it  appears  to  be  anover-rcHurrnent  to  attempt 
to  fonn  a  new  disease  out  of  cases  which  present  a  cllnlcitl  picture  slmflar 
t«  a  form  alrcaiiy  deftcrit)ed,  but  not  Hinkiiig  quite  «o  low  in  diBca*e,  and 
rallylag  after  a  comparatively  short  time.  Splt^ka,  who  admit-i  helie- 
phrenla  Into  bis  classlAcatlon,  and   calls  the  progoosU  on  the  whole 
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exceedingly  unlavorable,  tubea  a  more   ratlooAl  view,  when  he  fttyi,] 
(In»anUj/,  1S87,  p.  177):  '' Imperfectly  developed  CA^^s,  sach  In  which  ttie' 
ahttarbsDce  U  UmUed  to  &  eligbtly  straiaed  emotional  condition,  with  t 
teodeDcy  to  wrltlDg  «ll1y  and  extntvagAnt  poetry,  and  which  ap])«ar  to 
be  merely  iDstances  of  n  pathological  int-eneiflcation  or  undue  prolooga- 
llOD  of  the  ordinary  pubeseent  state,  present  better  prospects."     Wtule  ' 
welcoming  therefore  every  minute  cliiilcal  study  of  mental  disease,  whloh) 
cnnnot  hut  hcl[>  to  Increase  knowledge,  thoiwwhoare  Btrugglln|;  wldlttM^ 
already  over-burdcued  riub-divi&lou«  of  claasldcatlon  miuC  regret,  u 
tending  to  Atlll  greater  confusion,  all  attempts  at  further  sutMlWlsloa,  it 
the  cases  can  be  placed  under  already'  exietiug  forma,  aa  may  eaelly  be 
done  with  Kahlbaum's  cases  of  BeboidophreDia. 

KltnUcht  Beitriiffe  xur  MelanehoUf.    I'Tot.  E.  Uenuel.  Allgem.  ZfiltBOh. 
f.    PsychUlrio.    Bd.    XLVI,  H.  4,  1889. 

Mendel  divides  melancholia  Into  three  elasseit.    I.    The  patlenu  ar^.l 
troubled  solely  or  most  strikingly  by  fear  and  anxiety  regarding  thai 
present  or  future  oouditlon^  of  their' own  bodies;  hero  the  peroeptlrft! 
XeeUngB  are  almo-it  exclusively  concerned;  generally  there  are  hallac)t»> 
atiou  of  the  mu»cular  fccliags,  uud  CBpeclitlly  of  the  organic  feeliugs. 
"Ilils  form  Is  almost  ananimoQsly  oAlled  mi-laHcAfiUa   hypMhondriara,    3. 
The  intellectual  teellngfi  are  eBptclally  the  cues  concerned  in  the  morbid 
process.    The  patients  say  that  they  hftvo  tiut  a  single  bodily  ill;  that 
they  aliould  be  t>«fun:  a  judge  audnot  a  pbyitiulau;  Uiutthuy  have  sinned  j 
against  God  and  chcir  fellow-incn.     Morbid  st^i^attons  are  present,  bW 
play  a  iDbordluaCu  part,     llcru  belougii  the  religious  melancholia  of  thai 
authors.     Mendei  would  call   this  form    mflanrhotia    inteUectnalU.    Z. 
Finally,  there  Is  a  serieit  iu  which  boUi    the   i>crceptlve  and  intellectual 
feelings  are  changed  by  disease,  termed  by  lii<!m\e\,melanchiilifi iftnrralU, 
lliese  SBtlentB  may  think  that  thelrhodies  are  destroyed,  and  all  wlthluj 
tbem  oeatroyed,  and  tbut  they  thereby  stand  under  joafmeat  of  GotLf 
Melancholia   ffentraUg    asaally    develops    out  of   primary   metanehoU 
hy]iochon:lrifif'j,  more  rarely  out  of  melanrholui  inUUtetnalU- 

Melancholia  auonita  cam  Ktuparr.  ia  a  sub-diTlsion  of  nulaneholta  ^K>-^ 
trattt  on  the  conception  that  melattchoHa  attontta  Is  seen  to  develop  ttael 
directly  ont  of  intellectual  melancholia.     Diseased  dlsturbancea  of  ths'* 
intcllectuul  tcellugs  may  be  recognized  in  this  condition  in  many  cases 
throogh  single  f^poken  words  or  single  acta.     Uere  Mendel  would  prom* 
Ue  convalescence  with  almost  certainty.    In  thld  form,  on  the  side  of 
the  perceptive  feelings  are  important  dlBturbances  which  are  bound  up 
with  hulluciuatlouit  of  the  muscle  feelingg,  aud  arc  the  source  of  the , 
condition  of  abuorm&l  lOutrACtlona  of  the  muscles.     Kzx>erimencs  In  tbaj 
productiou  of  the  caUieptic  couditlou  In  hypnosis  point  without  doubt 
to  the  fact  that  cataleptic  stiflacss,  like  the  waxy  flexibility,  U  a  relex 
process  from  certAln  muscular  feelings. 

Analysis  of  206  cases  of  melancholia  observed  by  Hcndel  gives  tt 
results :  Hypochondriacal  meUncholia,  3G;  Intellectual  metancholU  U6| 
melancholCt  generalise  54. 

There  were  84  men  and  IM  women  as  follows :— 
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ftHrt-  "nM  dtoeoM  U  eflpecUIty  common  between  30  and  30  ye&rs  of  ase. 
D  later  yean  tt  U  uoat  frequeat  in  dkiq.  Hlxt^  per  ueuC.  were  heredlt- 
&rUT  predUpoced.  but  with  nodiffemnce  Mto  rorm.  The  hypochoodrl* 
acftl  form  U  moat  tavomble  for  proKDOHU. 

Re^&rdlDg  reUp««i>,  there  U  little  j^ven  in  llterntnre.  Kra(It-Kb!of{ 
■tatM  thlt  of  100  recoverlea.  26  per  cent,  return  to  &o  asjlum.  Uertz  In 
67  r«eoverlM  from  psyohoaes  found  .11  relap^s  (■11  jwrcent.).  Meudel 
(ouod  M  reUpsea  In  his  84  men  and  46  relapses  In  1:22  women,  and  If  In- 
clfaed  to  think  that  far  more  than  half  of  thorteattaokedwUh  niolun^-tiuHa 
bare  relapaaa.  Retapaea  are  tnoet  frequent  In  tbe  hypochondriacal  form, 
IcM  SO  hi  tmetaneholUi  yenfraii»,  hua  proportionately  IeR?t  frequent 
lo  tb»  Intellectual  form.  Relapeea  K^nerally  did  not  occnr  before  three 
year*:  rarely  after  oue  or  two  yearn;  and  ag  a  rule  there  was  «  longer 

Erind,  ft,  8, 10,  Vi  yeiura;  exceptionally  36  and  34  years.  Repeated  r«- 
jtMt  were  Obfterred  4,  5  ami  d  tlmea ;  In  the  luit  caKea,  6,  10,  90,  38,  and 
30  year*  alter  the  ftnit  attack,  ^bowtne  that  recoverlea  mar  occur  after 
Tvpeated  attacks.  Relapaet  uiually  followed  the  clinical  picture  of  the 
flr»t  Attack*  the  Identical  detnatons  even  roii  i>  pear  lug.  One  woman  r&- 
oovered.  and  after  I'l  rearH  hid  general  pareslM. 

Opium,  espectally  morphine  ftubcutaneouoly,  wan  of  moftt  benefit  In  the 
totellectoal  form;  tt  was  ot  nu  um:  in  tlte  hypochondriacal  fonn,  and  In 
many  t.'^ues  even  produced  nn  aggravation  and  increase  of  the  melancholic 
lytnptoma. 

£Mt  UtbtradtotMnnffttde^  drr  Parauota.  Dr.  L.  SkBLL.  Allgem.  Zeltach. 
f.  Paych.,  Bd.  XIAI,  H.  IV,  1S89. 

Since  1805,  p^ychiairy  has  been  Indebted  to  Snell  for  bli  study  on  the 
third  great  group  of  psychical  dlttease*^,  in  which  he  advancefi  the  coo< 
ceptton  of  j^murr  VfrrUcktheit.  characterized  t'y  idea*  of  persecution 
toubded  uu  hatluclDailons  and  diseased  scnsatioos,  by  which,  lo  contra- 
diction  to  nuHancholta  the  self  feeling  Is  an  evaggented  one.  A  further 
«M«DUal  symptom  of  this  form  of  dlseaae  Is  the  appearance  of  delusions 
with  the  character  of  over-Importance  and  ideas  of  grandeur,  which  may 
Appear  from  the  begUiniug,  but  gencnilly  only  make  themselves  Impor* 
taut  later  on,  and  In  addition  to  the  delusions  of  persecution  produce  a 
second  series  of  delusional  funnatlotis.  From  the  vantage-ground  of  the 
one  who  was  first  to  Insist  on  the  pWm<ir^  nature  of  theiie  mental  disturb- 
ances. U  Is  eminently  proper  that  Snoll  should  revlvu'  the  history  of  the 
evolution  of  his  conception  iolo  the  Pnranoia  of  to-dav,  which  he  accepts, 
whilf  at  the  same  time  he  euttirs  a  protest  agaiunt  w^at  seems  likely  Co 
become  a  growing  evil,  the  tendency  to  apply  the  term  to  acnte  and 
conble  cases.  Mlsuuder'ttsudlugs  luvc  beeu  brought  about,  he  says,  by 
confusing  conditions  of  ncut^  di*en.<tc  with  thi*  deluslouiil  formaclooft  In 
Paraoola,  while  he  had  only  In  mind  the  chronic  form,  and  he  claims 
with  justice  that  all  attempts  to  extend  very  much  the  notion  of  Paranoia 
have  rekulted  In  nnclearness,  so  much  the  more  since  the  delinltlon  of 
this  form  ot  disease  In  Itself  alreadv  presents  so  much  dltlU-uity.  The 
Fmch  allenUU  have  nlw:ty«  cnncecierl  the  primary  origin  of  Paranoia, 
or  at  lM«tUw  possibility  of  thi«,  while  on  the  other  hand  thry  havecoa- 
oelv«d  the  kleat  of  graniieur  and  the  ideas  of  pernecullon  a:*  two  different 
foma  of  dlieaso.  The  later  treatment  of  the  subject  by  tlie  Psychiatric 
8ocl«ty  of  Parte  shows,  however,  that  the  Interdependence  of  these  two 
•ytnptom  groups  will  be  more  and  more  recognized  in  France.  The 
esaential  feature  of  Parsnola,  aci-ordlng  to  Snell'"  researches,  is  the  for- 
mation of  delualons  based  nn  tinllucinntlous.  with  the  cImrHcterlHtlcH  of 
b^wrv  and  ptnaoutlon.  'rhi$  symptom  aUo  remainnin  fxhtence  when 
Um  oahutDoal  formation  wlUi  the  character  of  over-lmportauce  is  bound 
Dp  With  H. 

llw  ptm  delBilon  ot  oveMmportaoce,  without  the  deliutoo  of  perse- 
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cutloQ,  comes  forth  in  inauy  condlllotiK  of  meotiLt  weakness,  e.  g^ 
sometlmen  in  |^nf>ral  pareAtii,  but  never  in  PamnolA.  The  proportion  of 
ideas  of  over<im|X)rtaDce  in  Paranoia  is  a  v«ry  varipd  nnv.  and  Snell 
reviewR  a  wrleK  of  case*  of  thin  diaea^e.  which  indicau?  the  differrnt  f nrnis 
of  this  pro|xirtiun,  with  the  foJlpwing  reaalts:— (Ij  the  Ideaj  of  over- 
importanre  mnj-  fall  pntlntir ;  (2)  they  may  appear  from  the  hefrianttif 
oftht  di»<;ai^e  at  the  naniRtiincwiOi  Cheldeasof  perg^cuCion  ;(3)  they  maf 
appear  thp  sanie  aa  in  (2),  and  thftn  rptreat  for  a  time,  it  may  be  month? 
or  year?,  Kencnilly  miibini;  them!^<<]vP8  prominent  later  in  n  hlf^her 
defrree;  (i)  they  may  appear,  as  In  the  ordinary  relntion,  afc^r  ft 
lonf^er  or  shorter  time,  mouths  or  rears,  added  to  the  Ideas  of  perseco- 
Mon,  and  continue  honnd  tip  u'lth  theaf>. 

This  convtUutesi  Sueli'!>  uieu  of  the  relation  of  ideas  of  over-impor* 
taoce  to  Ideas  of  pftrsf^cution  In  I'arannia.  It  Is  manifestly  one  parent 
dlspase-stem.  from  whirh  I"jth  spring. 

The  Rerm  of  the  over-Importance  Heft  in  the  way  and  manner  in 
which  thefe  patients  conceive  their  imaf^lnary  [>ersecations:  while  the 
melancholy  pHtient  receives  the  persecutions  which,  according  to  Mi 
opmion  are  Impoaed  on  biro,  humbly  and  comfortlessly,  and  holds  hli 
own  QuworthineasaQd  baseness  to  be  the  fault  of  ail  the  misfortunes  that 
befeurs,  the  paranoiac  feels  throu^hoat  that  he  U  the  blameless  sacri- 
floe  to  a  wiclied  malice.  A  paranniac  in»y  commit  a  murder,  and  after 
It  appear  cold  ami  unmoved  at  his  act,  feeling  do  repentance  and  no  pity. 
It  ift  the  morbidly  raiaed  feeling  of  self,  the  extigi^erated  sobjectirity 
which  permits  him  »o  to  feel  and  behave.  The  conscioosness  of  disease, 
present  in  melancholia,  is  whoUy  lacking  In  paranoia,  and  every  feeling 
of  doty  and  love  is  subordinate  to  the  merciless,  hard  egotism,  ¥rithoat 
limits  or    boundft.     That  unrier  such  conditions  a  gloritlcfttion  of  the 

EersonalitT  of  the  patient  builds  itself  up,  that  the  delusion  lays  hold  of 
im,  that  ne  Is  a  man  of  unbouDde<1  Influenoe,  a  prince,  an  emperor,  ora 
prophet.  I.*  In  some  degree  explicable.  1*he  whole  direction  of  the 
disease  points  to  these  results  of  self-importance,  if  hallui-iiiatlons 
Indicate  the  special  formation  of  Ideas  of  grandeur.  As  8nell  has  shown 
Id  the  catws  given  and  elsewhere,  Pamoola  doe^  not  alunys  tread  the 
tyrilcal  path.  It  may  almost  come  to  a  itaod  still.  The  delusions  and 
balluclnatioDS  lose  in  these  oasea  their  formative  power  and  forct*  on  the 
disposition  of  the  patient,  'lliey  almost  die  out.  Kveu  If  no  recovery  fol- 
lows,-'recovery  in  Paranoia,  as  is  well  known,  is  extremely  rare,— yet  a 
period  of  quiet  corner  on.  which  for  the  patient  himself  and  tliose 
surrounding  him  is  of  the  most  bencHcent  effect. 

In  coniilusion,  Hnell  pleads  that  it  is  almost  necessary  to  take  refuge 
in  tbis  Greek  word  Paranoia,  since  alienists  i-anuot  agree  on  an  appel- 
lation for  this  form  of  disease,  the  designations  ITaAiufaa  and  VerrUfH- 
heit  standing  almost  diametrically  opposed.  For  the  quiet,  measured 
course  of  Paranoia.  In  which  the  forninl  side  of  the  Intellectual  actl>'lty 
appears  so  little  changed  that  the  uninformed  person  notices  nothing 
wrong,  VerrurklMU  appears  in  a  degree  iusufni-lent,  while  the  wort 
Wahrijtinn  for  those  conditions  In  which  the  delusion  takes  a  wholly 
dominant  place  may  be  used  not  without  a  certain  degree  of  propriety. 

Ueber  die  psi/fhiatn'sche  NnmencJatur  ^' VnrrU'-ktheit"  und  **  Wahntian.'" — 
Dr.  Koda.  Altgem.  Zeltach.  f.  Piycb.  Bd.  XLVI,  H.  4,  1SS9. 
At  the  vearly  session  of  tlio  Union  of  German  Alienists,  June,  18d9i , 
Dr.  Roda  lirought  up  the  erer-fraitfui  subject  of  the  olaaalflcatiou  of  thft< 
chnmic  prfiiiarv  iuaanltles.  It  would  be  an  iucalcuUblcgalnlf  a  relative 
agr<;emcot  mig^it  be  brought  about  as  to  what  ''Wahnn'nn"  and  'Tep- 
r^ucktheii"  should  iudlviduHlly  mciD.  but  there  hss  been  no  agreement  Id 
the  past,  and  does  not  seem  likely  to  be  in  tiie  future.  Roda  reviews  the 
welf-ICDOwn  history  of  the  two'icrms  and  what  they  have  slguillcd  to 
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OriftslDger,  Snell.  W"e«tphal,  Ilprtz,  Nmsp,  Schftfcr,  Knu>p«liD,  Moynert, 
Hcvdel,  FriUcti.  Sclilile  and  Knm-Kbloff. 

In  how  ooDfuB^  a  Atate  the  fuhject  Is,  Roda  ahowA  by  citing  a  case 
which  would  be  classed  by  Mendel  aa  mania  huUucinftVHa,  by  West- 
phal  a§  acute  primiirt  VrrrruWu-it^  by  Krtflit-EhiBg  as  halluciualory 
WalmalDD,  br  Wllle  a^  coafuslou  ftluiply,  aud  by  Mayser  as  aathenlo 
delirium,  ana  bo  oq  through  nil  the  other  authora.  One  can  well  Imag- 
ine, uya  Koda,  the  state  o[  mind  of  the  beginner  In  the  study  of  mental 
dlseMvs  In  whose  bauds  are  placed  the  beet  and  most  commouly  uted 
text  booka. 

Roda  urge*  thn''.  the*  esprenslons  **  VfrtefUrthett"  and  "Waknainn"  be 
pnt  In  the  background,  and  that  for  them  the  Greek  word  P^tranota  be 
snbftUtuted,  and  would  favor  enlarging  (he  bouudarle*  of  this  word. 
The  problem  of  chief  Importance  lu  FaychUitry  Is  how  much  or  how 
little  ahall  be  Included  In  the  term  Pamiiobi,  of  which  Mcndc)  proposes 
the  following  dlvl^loai : 

1.  Acut«  Parauolfl,  in  which  the  hypochoudrbcal,  hysterical  and 
original  panitiola  would  be  reckoned. 

i.    ChrttaW  primary  Parauola. 

3.  Acute  hHilucitia'tory  Paranoia,  In  which  for  example  the  paychosea 
from  InanltluD,  uf  Krafli-Eblog,  would  be  rc<-koued. 

■1.    Cronlc  hallm-iimtory  paranoia,  and  flually, 

5.  SevODdary  parauola,  Che  terminal  or  tran^fonuatloo  stage  from 
Other  psychical  diseases. 

A*  toe  less  of  two  evils,  It  may  perhaps  t>e  found  necessary  to  glre  up 
paranoia  as  a  special  eqaWaleni  for  primSre  or  origindre  Vrrrucktheit  and 
make  these  but  a  sabdlvlston  of  paranoia  on  tome  such  plau  as  Mcudel 
■ngCefta,  but  this  can  only  be  settled  by  future  discussion. 
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IT.— CRrMIXOLOGICAL. 
Bt  AJtTHUR  MaoDonald,    Ph.  D. 

In  a  report  prepared  by  Lombroso  for  the  International  Penological 
CodgreH  is  the  question  whether  It  will  be  advUable  to  organize  Instruc- 
tion lu  penal  •tlcuce.  Tlut  1«,  by  what  mvaus  could  there  be  added 
the  poaltlve  study  of  the  facts  and  iiueations  of  application,  without 
InlerferlDR  wltb  the  perfonnaace  of  duties  and  without  prejudice  to 
the  administration. 

lu  our  own  country  and  Europe,  both  past  aud  present,  science  and 
the  unlrenlty  have  not  oulv  done  nIuioac  uothlng,  but  have  manifested 
Uttle  Interest  In  criminological  subjects.  They  Eave  taken  the  position 
of  the  public  that  crime  Is  a  neoesiary  and  Incurable  erll,  and  so  there 
li  lltlJe  use  in  tnmbllng  about  It.  Yet  penitentiary  and  carcerial 
sdencee  are  the  most  compIicaUfd.  and  most  »uK-eptiblc  to  luatnictlon 
of  all  other  sciences.  To  construct  the  most  healthy,  most  economical 
and  beat  adapted  prison  cell  or  workshop  Is  s  deeideratum.  The  same 
b  true  as  to  ttic  construction  of  women's  prisons,  houses  of  arrest  for 
accused  persons.  iurio4.-ent  or  guilty,  ttud  plai-cs  fur  witnesses. 

At  present  our  Jarists  study  law  bookA  much  more  than  they  do 
criminals ;  and  yet  perhaps  one  half  of  the  time  of  our  courts  Is  counaed 
tocrtmlaaU.  CrlmtDaU  areconstderfd  by  many  jnrista,  prison employaet 
and  the  public,  as  norma)  men,  who  are  anlucky  and  unfortunate. 
The  Individual  study  of  th«>  i-Hminftl  and  crime  is  a  necessity.  It  we  are 
to  be  prot<x-Ced  trvm  cx-cuiitIc1«,  the  must  coKtly  and  the  most  dauger- 
Otts  class  we  have.  Bat  the  crluloal  cannot  l>e  studied  without  being 
Kco  andexamlued.  For  the  love  of  science  aud  humanity,  we  permit 
the  examination  of  the  uli-k,  of  pregnatit  women  by  young  men,  man- 
IpmUlloa  In  luriricsl  clinics  of  fraciurt^d  ineniberfl;  the  vlsltlog,  examlu- 
anon  and  Individual  study  of  the  Insane,  altliough  these  are  sometlmee 
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, » igBelillW  hi  cwlolngr  i  tiK  Cntrenltjr  of  Vienna,  m^ 
S»  c«n«cC  eke  criariakl  aad  piBtojl  Mciety,  the  crimlaai  mtut  be 
ftinf*^  wlBMlic  illy.  For  ttli  pfiiaae^  tlw  ndvcfsltte*,  htffber  conru 
of  Jutlec  aod  prlMOi  ifcowM  hsTv  yhwei  Cbt  iMtractino  nod  iDTetUjcft- 
do*.  Tb«  liBportaice  of  iclMtlgr  BilalnQltglcal  ttndy  ihajt  be  illus- 
imadlavaeoIllipkMeiby  ttewwfc  acEfaabm.  If  ibe  Ajratcm  there 
•■cawd*  ■■  ifcowlag  kow  «  JottV  ■••.  vko  ti  weak,  ctiu  be  beit 
■JacBted  phTslcmUf,  Bentally  sad  mdoiCriaUy  for  f acceaa  In  practical 
ttfo,  a/ortioH  wtll  till*  *7>t«m  be  appUcmble  t«  bmmc  Toung  men  oatsUe 
of  prUoo.  Ttie  pedaxof^cal  TKlue  of  •ncfa  work  !•  cmw.  AccoTding  to 
LoAbroM*t  idcA.  crtmloolof^cal  instmctiOD  iboaU  cooprebeDd :  (o) 
A  tliMrredcal  put  od  Uw,  ordiauicet  sod  cArtcriU  ragalailoD§,  Uadi 
at  cell«.  etc-;  (b)  A  study  of  crimiDA)  «t«tisticfl,  penal  tbeories. 
ooadltloaal  liberation,  p«Cr«uiga,  etc. ;  (<-.)  ^^codlea  In  criminal  anthro- 
pology and  pcychiatry;  (d)  A  wholly  practical  part,  consisting  of 
examloatioD  of  the  pluM  of  detcntton,  oclla,  He. 

Id  order  to  and«ntand  wfaat  the  •cientilSc  atudy  of  a  criminal  means, 
w*  k1t«  In  detail,  a  rery  Imporunc  uble,  drawn  up  by  BenelU,  Tambn* 
rtluaod  Lombroso. 

Oeneralltiefl :    Xam«.  age,  country,  profeukn),  civil  state. 

1.  Antkrtrpometrical  examiMotion:  Development  of  skeleton,  stature, 
development  of  moaeular  lyetem.  weight.  Color :  of  akin,  hair,  irU,  uni- 
formly colored,  double  coloration,  peripbeml  and  i-cotral,  uoii-uulfonuly 
colorrd,  color  predominant,  color  not  predominant,  beard.  Pillfe- 
r(/u»  •yatem.  T'atoolng.  Craniometry:  tacv,  height,  blzyKOmatk 
diameter,  facial  tjrpe,  facial  Index  ;  nose :  proillfi,  ilimenalons,  (lirectioD, 
BDomalleK;  t«cch:  form,  dlmcDstoos,  anomalies;  eyes;  neck;  tluH«x; 
longs ;  heart ;  genital  orgaDs ;  diftfigiireQienta. 

3.  JC/amination  of  MnnbiUtj/ :  Touch:  olectric  current,  left  hand, 
right  hand,  tongue;  aeatheAlometer  of  Weber:  riffht  hand,  left  hand, 
toiigur.  Pall) :  ^'alffomJ^re"  of  LombroDO:  left  HDdrljrht  hands,  tMigne. 
8«ni>lttllltv:  muicular.  topographic,  th^^rnilc,  meteorological,  magoellOi 
motallk-.bypiiDUc,  hypnotic  credulity,  vbtual,  acuuttLic.  otfactive,  gnsta- 
Uve,  chromatic,  seoflual  (generative) ;  flrRtsen!(ualrelatIon&,aberratiooa. 
Anomalies, 

H.  Bxaminatlon  of  notilUjf:  Voluntary  movements:  gait,  speech, 
language,  writing;  reflexes;  muscular  force;  dyuamomctry;  manual 
akin ;  Ki)Oiimllt.-», 

4.  JE':rini(iia(fi>n  of  vtgttatitt  funetiona:  Circulation,  respiration, 
therm oKciiy;  ilige^tion;  secretions:  saliva,  urine,  sweat. 

fl.  I'xyrJilc^il  fxamiaatioK  :  Feroeptlon  (iliuMona)  ;  Ideation  (hallndnar 
ttoDti);  rvKcotiiiig;  will  (Impulsion);  memory;  iDtelllgenc«:  works. 
wrlMDg»;  itlang;  cnnApience;  ?entlment«:  affective,  moral,  reJigloas; 
panMloiiK;  |i))(tliK't;<;  steep;  moral  sense;  habitual  expreeslon  of  phydof- 
nomy;  p>4ychometry ;  anomalies. 

0.  Anamne»tir  ezaminatimx :  Family,  parents ;  state  of  family ;  daagb- 
Mn*  sons;  age  of  parents;  history,  dl^ea^es,  crime«t  of  pBteaCft. 
PrOMdents:  eoucatlou,  instruction,  intellectual  development,  poBttoiL 
dlwBMS,  traumatic  arcidents,  criiueB,  habitual  chamcter,  ocev|MtlM 
prtlerr<>d.  Latest  information :  last  crimes,  cause  of  crime.  repeaiBBM, 
■dmUslona,  nervous  diseases  and  mental  anomalies  (Inier-eumM) : 
Inquiries. 
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VBomtnf  de  ftHi*,  par  Crsarr  LOHBR050,  pr6cMi  d*aDe  preface  de 
M.  CI).  Itlchet.     Piirl»,16«9.     pp.  4»9. 

TTils  work  In  ooe  of  the  tnoit  intereBtlng,  that  hns  appeared  on  this 
aob^i-t  for  iotue  time.  It  la  plnced  under  the  head  of  criminology, 
b«fause  lodlrcctly  tt  thrown  llfrht  upon  the  Ideii  of  crime.  The  tn»ane 
and  tbe  men  of  genius  are  outside  of  coinmou  humaaiCy;  one  U  h*^low, 
the  other  above  cominon  mortals.  But  at  the  same  time,  the  great  and 
powerful  genlua  of  Inveotors,  dlicoverers,  somera  and  creators  of  Ideas 
11  Dot  In  accord  with  irreproachable  Intellectual  health.  Ccrt^u 
p«ychoIogical  characteristics  are  comuoa  both  to  the  Insauc  and  men 
of  geolufl. 

While  no  formal  Hue  can  be  drawn  between  men  of  genius  and  men 
of  talent,  yet  the  genius  of  iMnli^.  Pmx-ftl,  Shakeepenre,  Xewton,  Victor 
lingo,  Gostbe,  I>H>aanlo  de  Vinci.  Kapliael  aud  Napoleon  la  beyond 
qoeatloD.  Tbe«e  men  differed  from  their  iiurroundings,  they  put  forth 
Ideas  lmpo«albl«  to  men  around  them  ;  originalltr  Is  their  IndUpeoslble 
characteristic.  In  this  eenne  the  man  of  genius  U  sbuormal.  The 
geolufl  can  And  Cho^  associations  of  Ideas,  which  do  not  appear  to 
other*,  and  in  this  he  is  atmuge  and  abuarmH),  an  ezveptlun.  I'he 
Mine  Is  true  of  Che  Inaane:  In  them  tho  associations  of  original  tdeui 
•twond:  they  are  often  rliUculon^, but  always  uufore^een  und  sometime* 
lllKUllou^  :  the  Insane  are  different  from  thi^Ir  contemporaries  ;  they  are 
AbDormal,  exceptions.  Nature  does  not  lo%-e  cxceptlous,  she  eridcuvori 
to  cause  them  to  disappear,  she  \»,  above  all  solicitous  for  the  uniformity 
of  t be  race,  she  U  democratic  uud  leveliug.  lu  otudyiug  clos«ly  the 
characters  of  superior  men,  we  rarely  mUs  dndlng  In  their  mental 
or|;anlsm  aad  iutellectual  procewes  eomethlutf  defective,  morbid, 
pathological.  Great  men  have  fixed  Ideas,  prejudices,  moral  perversl- 
tlee,  coD«tltutioua]  vices,  gaps  In  reasoning,  somotiuies  hallucl nations 
mmI  dellrloua  Ideas.  Pride,  sensibility,  mora]  Irritability,  fear  are  some 
of  the  affectlotu  of  soul  lu  them,  which  sametlmes  assume  an  unhealthy 
•xaggeratlmi.  Women  should  never  be  mlviAPd  to  marry  them,  t»ecause 
tbeae  pivchical  chsracterUtlcs  reappear  with  force  In  their  dexcendents. 

la  cre'ry  work  of  genius  we  flud  something  spontaneous  that  hadlei 
the  common  Ideas,  either  by  audacity,  or  vigor  or  unforescenoess ;  long 
patience  can  produce  something  moiierate  and  honorable ;  but  genius 
prodoces  the  immoderate,  the  extraordinary,  the  strange.  It  Is  exactly 
this  ctiaracter  of  siraogene>s  which  Is  found  in  the  thought  of  the 
laaane.  Especially  In  poets  do  we  dnd  a  promptitude,  au  oddnoss,  a 
pr^MMteroosiiess  of  associations  of  ideas.  Ilie  inune  proceed  by  puus, 
or  aUlteratlons.  Id  the  great  inventors  as  in  the  poets,  the  Idea  is 
alinoet  always  Involuntary,  sometimes  uncouth  and  surprising.  Tho 
Insane  give  birth  to  gorgeous  Inventions.  Ratlona  men  confound  great 
InveDtlons  with  those  of  the  Insane.  In  fact,  great  Inventors  have  l>een 
rldlcnled  by  the  public.  Napoleon  considered  Fulton  as  Insane.  The 
Academy  of  Sciences  at  I*aria  doubted  the  reality  of  the  telephone; 
great  Inventions  like  the  lucubrations  of  the  tr)i>aDC  are  above  our  ordl- 
Bary  conceptions.  True,  the  jrenlua  hai  the  rapid  and  strange  concep- 
tion of  the  insane  man ;  but  he  has  something  more  that  mnkes  ms 
conception  fertile,  Instead  of  sterile  and  absurd;  he  has  clearneis  and 
•xMnaktn. 

Meet  men  live  in  a  half-dreamy  state,  are  Incapable  of  seizing  the 
relations  of  objects  around  them,  are  on  the  surface  of  things,  and 
tatthfnily  follow  their  dream.  The  Insane  have  this  Intellectual 
inflrmlty  still  more;  they  live  a  full  dreamy  life.  Insanity  Is  the  out- 
pouring of  a  dream  Into  real  live.  Alen  of  genius,  haidng  an  ardent 
Unaflnattoot  separating  them  from  the  crowd,  have  at  the  same  time 
a  gnat  crilloal  sense,  which  Is  exercised  Immediately,  and  with  creative 
idcntlofi.    Hm  mingling  of  the  critical  and  Inventive  spirit  gives  them 
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ibflr  pow*r.  In  the  lutt  &iuiljnil«  the  ^ulns  dtfftor*  from  the  Idus* 
nuia,  la  haviDg  not  qdIt  »  Mngle  lUAOL-iaticD  of  Ideas,  bat  alnioftC  »o 
iDflnlte  uriea  of  idfajt:  and,  titlll  more  importmnt,  tbe  vutneuofhU 
liit«lllf[eDce  permits  him  t<i  correct  the  wildoe^a  of  his  Inuj^Bttioo. 
"Tbe  cenitu  then,  U  orlfrliuil  ami  abnormal,  but  h»  a  critical  mfod. 
The  lOBaae  mao  U  orijjiaal.  bat  lacki<  the  critit.-al  flpUit.  'llie  ordinarjr 
BWO  h&t  Mine  critical  npiiit,  but  lark5  oriKinalicj. 

For  example,  Don  (Quixote  has  larse  «□(!  fertile  ideas.  He  U  a  sr&at 
renorator,  an  ardent  nonl.  pnamonn>d  of  good  and  jn«tice.  In  <rt'ery- 
tblng  he  baa  a<>toDishioK  notion?,  eutkerior  to  the  common  opioiODi  of 
ht«  contempomiieii.  [le  conceiv^R  qiifcklj',  inrentfias^/K'Siitioniiof  ^traor^ 
ideaq.  lie  hni<  the  invention  of  dUcoverere  nod  men  of  genius.  A  lilt  I  p 
more  practical  apiril,  and  he  would  reform  hnmanlty.  Bnt,  alas,  he  l« 
iDMoe,  »nd  truly  so,  since  the  faintest  trace  of  critical  spirit  Lb  wanting 
Id  him.  lie  renders  no  account  of  real  thin(i:i>,  he  is  in  the  clondA;  he 
tabes  hi«  imnginattuQ'*  for  verities,  sees  everrthtnK  through  his  dream, 
walks  llhe  a  snmnamhalist  Id  common  life.  He  cannoc  arrire  at  ant' 
thing;  he  Is  destined  to  finish  In  an  insane  a^Tlum.  notwithstandlDgbu 
efforts,  hi«  couraf^e  nnd  hi?  power  of  Hudaolouf)  conceptions.  The 
works  of  Kdgar  l*oe  are  full  of  the  fantastic  elempot,  InventloQ.  oriirioal 
creation,  assov-iation  of  extraordlaary  Ideas,  which  domioate  abgoluteljr 
over  the  cHMchI  f^lde.  Foe  was  somewhat  dipsomaniac  and  eves 
alchoholic.  Hi^  works  are  remarkable,  oeverthelefls  they  reMmble  the 
waaderingB  of  a  maniac.  But  how  shall  there  be  .1  defence  against  tbe 
sentiment  of  horror  In  associatiug  tbos«  who  represent  the  highest 
manifestations  of  the  human  mind  with  Idiots  and  crlmlnaU!' 

In  some  late  teratulofEical  researches  of  Gegeubauer,  It  Is  shown  tbit 
atavistic  regression  does  not  always  lodlcatA  a  real  d^radation,  bol  ts 
often  compensAted  for  by  a  development  In  other  directions.  Apes  and 
f]Uadniped«  poaMias  a  larger  nonibprof  musclM  thaTi  we  ;  but  by  toeing 
tiiclr  udvitutagee  we  huvt-  ^alucd  intellectual  superlMrity.  Giants  pay 
for  thplr  ftutare  hy  «tcrlUty  ami  a  relative  fec^bleucAi  of  intelligence;  so 
genius  explateit  Its  ititelleetual  power  through  degeneracy  aod 
peycboBls,  and  It  Is  for  thU  r«uton  that  tht>  itigns  of  i^geoeracy  an 
more  often  found  Jn  genius  than  in  Insanity.  But  it  uiav  be  objected 
that  it  U  not  necefiAary  to  refut«  tite  hypothesis  of  Inftanfty  in  genius, 
because  force  h  not  feebicnciiis.  health  is  nut  dUease ;  aud  the  caaes  are 
merely  exceptional.  'ITie  answer  is  that  the  phy«lcian  knows  very 
often,  tlinc  force  in  fever,  in  delirium,  in  epilepsy  is  an  Index  of  disease. 
As  to  the  flocond  o^jootlo^l,  the  facts  aro  sutliciflutly  numerous. 

^Vi-lstotle  ■<ny*  that  under  the  influence  of  a  congestion  of  the  head, 
there  are  persona  wlici  become  poets,  prophets  and  elbyls.  Plato 
afllrms,  that  delirium  Is  not  an  evil  but  n  great  benefaction,  when  It 
emlnates  from  the  divinity.  Democrltus  miikes  losanitv  aa  essential 
condition  of  poetry.  Diderot  nays,  *•  Oh  how  close  the  insane  and  tbe 
genius  tonch ;  they  are  imprisoned  and  enchained;  or,  statues  are  raUeii 
u>  them."  There  Is  philo]ogie«l  e\idence  In  tbe  Hebrew  word«t,  icari 
mrugan  and  the  Hanscrlt  niffrata  that  the  Ideas  of  insanity  and 
prophecy  were  mingled. 

Some  of  the  gemuae^  who  were  Insane  are  Southey,  Poe,  Comte, 
Swift,  Kewton  and  ItouKsejiu ;  thoxe  who  led  a  vagabond  life  are  Heine, 
Byron,  I^opardl,  Goldsmith,  Musket.  Petrarch.  Cervantes;  those  given 
to  alohoholism  are,  Alexander,  Poe,  Addiiton,  Goldsmith.  Bums,  Cole- 
ridge, Handel ;  those  morally  iu»ane  are  Kallust,  Democritus,  Plato, 
George  Sand,  Byron,  Carlyle;  those  who  were  epileptic  are  Monies* 
goteu,  BufTuu,  (.'hateaubriand.  ^Japoleon,  Peter  the  Great,  Julius  ClBUr, 
HotlAre,  CharlPR  V,  Schiller;  Ihot-e  with  double  personalities  are 
Sbakeiipeare,  Dryden,  Bruno,  Kenan,  Pascal;  those  with  melancholU 
Goethe,  LeopardI,  Mollere,  Mozart,  Chopin,  J.  8.  Mill ;  those  who 
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•Ufmptcd  •tilelile  arc  Zeno,  Arifttotlc.  Lucrvthie,  Roassoan;  those  who 
bad  m  ma&U  of  g:reatneitfi  are  IlAf(eK(who  italct :  "  I  can  nty  with  Ohiiftt 
Dot  only,  that  1  teach  the  truth,  but  I  am  niynelf  the  truth,'')  nod 
Cotntewhothought  bewas  theHlft;h  Prient  nt  humanlt;-.  Intheworditof 
ArittOtle  :  "  NMum  maffnitm  inyeninm  sir\e  ijwi'tam  miztHra  dfrnentia:.'* 

The  most  complete  type  of  Iniiaiilty  in  ^rniti<i  h  Srhnpenhauer.  He 
•avi  hlmwir  that  h in  intelligeDce  came  (roiii  liU  mother,  an  authoress 
full  of  TlTAcltjr,  but  without  heart ;  while  big  character  was  transmitted 
rrom  bU  father,  a  hanker,  misanthropic  aoil  hi^Jirre  even  to  lypiiii'ini^. 
H«  wai  hard  of  hearing  from  youth.  In  xpUe  of  changing  ^ccnea  and 
Toyi^Dg,  he  lived  without  gulely.  Be  often  gave  vent  to  his  dtscoo- 
teDtment.  The  AlpK  gave  him  a  deep  Kadne"!*.  Owing  tn  hiia  ten)j>ern- 
menlhectmldDOt  livt*  with  \m  m*ithpr.  He  passed  nipidlv  from  profound 
udneM  to  excenBlve  joy.  He  dp«cnhed  men  as.  "' hrenrl-flnnp  AoakfHl  In 
wtX/er  frith  a  little  arsenic;  "  and  oiun's  egotism  as  like  to  thst,  ''  ntiich 
UDitei  a  dog  to  h[«  maftter."  He  confe.tftea.  that  when  he  compoKPd  hlft 
great  work,  he  carried  bimielf  strangely,  and  was  taken  for  ln!4aiie. 
He  bad  a  rery  distinct  apparition,  accompanied  with  a  psychical  affco- 
tloD,  he  paased  weeks  in  a  state  ot  profound  ^adne?*  vrithout  seeing 
anyone.  Prom  Infancy  he  had  the  miiaia  of  greatue^^',  melancholia  and 
the  Idea  of  peniecntion.  He  was  afraid  of  a  razor;  a  cup  not  his  own 
(.-ould  cftmmuDicfite  a  contagious  disease.  He  w&i  occuplml  hIwkv?  with 
himself '*  creator  of  a  new  system.''  He  sftid.  that  men  of  geDlu>i  are 
often  like  the  iuMine.  given  to  coritiuutil  ugitatlou,  Hearing  his  land- 
lady Ulfcing  In  an  anteroom,  he  went  and  shook  her  so  severely  a^  to 
break  ber  arm. 

If  It  be  objected  to  onr  author's  rlew,  that  It  U  cruel  to  compare  all 
that  we  coniiirler  highest  In  the  world  with  Ini^anity  or  crlminiilitv,  it 
may  be  answered,  that  we  might  as  well  deny  beauty  to  the  lily, 
becAUie  ItgrowB  in  a  marsh;  as  well  say.  that  botanical  aDalyals  de- 
stroys the  fragrance  of  a  plant,  or  ohU'ct  to  ola>**ing  man  among  the 
bifHMS,  because  vuHuret  and  other  birds  are  so  uaniud.  'Hie  genesis 
mad  eTolatloo  of  an  object  doe«  not  change  the  present  nature  of  ihe 
object.  It  man  came  from  the  lower  animals.  It  is  no  dishonor.  What 
man  li.  Is  what  elcvateit  him,  not  where  he  came  from.  Any  analysis 
of  genlujt,  that  may  tliow  the  closest  relation  to  Iniaolty  or  crime, 
cannot  change  genius  itself.  It  might  be  tinid,  that  it  H  rather  to  the 
credit  of  geolu*,  to  come  so  oear  Insanity,  aud  yet  not  be  It.  The 
qneMkni  Is  not  a  matter  of  sentiment,  but  of  facts. 

We  might  claihify  men  into  geniuses,  Insan*!,  criminal  aud  normal. 
We  may  say,  that  the  g^niu^  l>4  mere  like  tlio  insane  than  any  other 
clataoi  men,  and  the  most  divergf>nt  from  (hf.  normal  man;  that  the 
InMUie  Is  more  unlike  the  DormttI  man  than  the  criminal  is.  ConMder- 
lag  all  the  characteristics  of  the  criminal  he  Is  t-he  nearest  allied  to  the 
normal  man,  but  in  one  characteristic  he  is  the  most  distant  from  the 
normal  roan ;  that  U,  In  a  feebleness  or  want  of  moral  sense.  As  the 
geoloi  can  be  a  monster  of  Intellectual  development,  so  the  criminal 
can  he  a  monster  In  Immorality.  The  crimlual  is  Che  only  one,  who 
can  b«  a  member  of  all  those  classes.  Lacemalrc,  a  celebrated  criniiual, 
wu  a  geotus.  Geniuses,  who  were  criminals,  are  Bacon,  Seneca, 
Bouiwau   and    Donlxetti. 

Bupmotttm  and  Oimt,  Ds.  J.  M.  CHARCOT.    Tlie  Forum,  April,  19W>. 

TTiere  Is  comparatively  little  written  on  criminal  hypnotism.  Tlie 
Ideas  B«  set  forth  by  the  originator  and  leader  of  the  I'aria  school  arc 
Vt  all  th**  mi^re  Interct,  Perwons  susceptible  of  hyptiotizatlon  are  ner- 
vous and  capalile  of  becoming  hysterical,  if  not  actually  »o  at  tbo 
liegloainil  of  the  experiments.  Hvpnotlim  »nd  hvNteria  are  near  aklo. 
UypoodnD  la  a  genuine  neuro^,  not  a  physiological  state.    Thero  are 
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Into  one  electric  circtiit,  and  the  two  pendnluma  released 
the  same  instant  byUic  hreaking  of  that  circnit.  Theswlnf 
of  the  slower  pemhilnm  may  now  bo  conntecl  till  the  two  are 
exactly  in  opposition  (halfway  to  a  roincidenoe),  which., 
ahoultl  occnr,  if  tlie  rapid  pendulum  in  nearly  right,  aft 
about  one  hundred  hal[-Ket«nd» ;  or,  if  one  prefers,  the  connfc 
may  be  carried  on  to  a  coinc-ideuce  which  should  ownr  aft«r 
about  2<K>  liiUfst'coada.  The  error  is  thus  found  by  counting 
one  or  two  hundred  instead  of  live  hundn;d  or  a  thousand.  A 
very  little  ehaupe  in  the  pendulums  shows  itself  at  om-e  in 
the  number  upon  which  the  opposition  or  eoiutidenee  OM-urs; 
a  difference  of  one  ten-thousandth  of  a  second  in  eai'h  vibration, 
amoanting  to  one  one-hundredth  of  a  second  in  one  hundred 
vibrations,  will  make  a  difference  of  one  in  the  number  of 
the  vibration  in  which  the  opposition  or  coincidence  occurs. 
Indeed,  the  requir^'d.  change  of  adjustment  is  oft«n  so  minnte 
that  it  is  conveuieut,  as  before,  to  leave  ii  small  error  (or 
numerical  coiTection.  The  difference  between  tables  --I  and 
B,  below,  ore  probably  due  to  small  accidental  disturbanoesi 
of  adjustment  or  to  spontaneous  changes  in  the  materials 
the  instrument;  and  even  larger  differences  have  sometimes^ 
been  found,  but  so  long  as  the  rate  remains  constant  dortng 
series  of  experiment^),  accurate  results  can  be  obtained  by  cor-j 
rection,  even  from  sneh  a  machine  as  the  one  above 
described.' 

A. —  Tabl^,  ghotclng  numherM  (haIf-$econ<it)  on  uhieh  ocevmd  tXs  cti 
mnrttng  opposition  and  CitincUUncc. 
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Colccldeoec.                    , 
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200      201                                j 
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101 
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200      201 

100 
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200      201                          A 

100 

101 
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100 

101 

300     Ml     ao3          ^1 

00 

100 

101 

200C?)201       ^02             ^H 

100 

101 

201    202    aoiH 

100 

101 

201      202            ^^ 

100 

101 

ioa(?) 

:wo    201     aoa             j 

100 

101 

aOl     209                 ' 

'  As  these  tAbles  9how,  the  clk-k?  do  uot  iudlciite  n  Rhigle  swlog  of  I 
pendulum,  aft  that  to  which  the  opposltiou  or  oolDcld«iico  beloBfrs, ' 

two  at  least,  and  sometime?  three.    'Phis    ' '"■'""   '■-'-'  -•  -•'-''''■« 

AdTintAge ;  for  if  three  an?  ludicnted,  '*> 

moat   Dearly  on  ibe  middle  one  of  I'  '>*''' 

Indeed,  it  U  Rontetlmi^s  possible  ' 

the  two  clicka,  which  iUnds  d'" 

cideuec.  l 

pc.   -'»— I— 


Uatmm 


'flCA 


'toa. 


4f«; 


M  ■wsktec  br  vfll  hMOr  put  vWi  1 
rffluk  Waiilf  tewheciMCta  da 
_  0  Ike  kd 
b*  caUad  ayaa  t»  eoortJtf  otaa 
— kaln.  jiillfcmriliil>Mii  !■ 
ttec  It,  1ft  dw'li^iliii  iltli  arm  ■*fiMii  lijywHi 
kf  ptrND*  wta*  we  ooc  phTilelHH.  Wac— tCTAa^^ifwai 
ClMr^  bf  dK  Bcnosi  ka  aaeaaaiad  wkk,  wko  baooaa  aemai 
'kfUaMt;  MNBc  Ul  lai«  daep  ilaap  aat  a<  wkick  IK  b  dlOetilt  to 
tniiw  tbMB ;  thtj  Are  oaAncd  for  Aoiea  a(  daDy  lite.  OAeis,  aad  Umt 
arc  uw  ina)(irbr,  tutm  coomlitoQt  re— ihWog  tka  rrtm  at  eonflnaca 
kntcrla.  HrpaoUMB  ibovJd  be  cooflaed  to  tbe  mcdkal  pcofcMftoci. 
llha  evpen  u  ooon  hju  to  loqtdre  If  the  lal^ect  hu  aa  aflbodoo 
ttpstfl*  or  i-omiaic  from  UJ-«dTlMd  bfpooUnn.  Re  oagfat  noC  to  ffo 
b^ond  ih<^  formal^:  "  The  iDdividiuf  can  (or  c&nooc)  b€  put  Into  tae 
bf|niOtk.-iUU:." 

Lu 


jttUoiu  Ortmin^tt**,  T^e^ona  profess^  a  laFacnlt^deXancj,  par 
M.  w  I'roCaMOr  Bkekhqm.    RcTtie  de  rHypnotlsme,  ler  Man,  ]9M). 

TbtH  article,  wrttteo  bv  the  leader  of  ih«  Naocy  Bchool,  briags  est 
olearly  the  main  point  of  dlffercuee  between  the  cwo  M?tioo)ii.  Free 
will  and  refliKinilblllcy  are  problema  tb&c  preaeot  tbenuelrc!  to  as.  We 
are  all  logifeetlble  Id  a  certain  mea»ur«;  our  reasoo  leares  on  Rome- 
tlmet :  arlTuioaghU  creep  Into  our  Imagtoadoa out  ol  oar cootrol ;  the 
thoaftit  tend*  to  become  nn  act.  To  what  degree  caa  ve  reein  chli 
tfttiU'.ncyf  i'iin  It  doc  Impoftc  opoo  us  the  law  of  ideo-motor  or  Ideo- 
dytiAiDlc  automatlsui,   which  traosforiDS  the  Idea  into    aoUao!    Cu 
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crlmM  b«  cnrnmitted  by  BnjrKentlon  ?  The  Nancy  wjhool  repIlo«  nfilrm- 
atlvely.  Uebetalt,  Lk'Kt'uia,  Ketiuois  and  Beruheliu  say  that  certain 
somnambiillKtii  rnti  under  ihi^  Influenc-e  of  nuei^xtton,  either durlug  sleep, 
or  after  wakenlof,  exi^'Ute  with  ilocillty  whiit  they  have  beea  ordt^red. 
KanaerousexperlmpntK  should  carry  conviction. 

The  Parla  vchool,  with  Charcot  its  etulaeut  head,  Brouardel  and 
OUles  de  la  Tourette,  reply  in  Che  negative.  It  In  said  that  the  crimM 
we  cauM  to  be  committed  are  thoi^e  of  the  laboratory;  that  If  we  i^lve 
to  a  man  a  paper  knife  to  kill  hlx  neij;hbor  with,  he  knows  that  the 
knife  la  banalcHs ;  hlti  confideoce  in  no  renders  him  obedient  to  the 
ftuggeslion.  lliis  Is  true  in  certain  cases;  the  somnambulist  knows  It  Is 
a  npf«seiiUttoD,  and  plays  the  comedy  which  we  de«ire  him  to  play. 
It  U  MDMtlliiM  ao  in  natural  dreams;  we  know  that  we  dreau;  wo 
dreun  passlvtly;  we  endure  the  most  terrifylufr  thiofcs,  without  ferl- 
log  any  emotion ;  the  h<>art-beat  and  respiration  are  not  accelerated  ;  wo 
are  iDdlflferent  to  the  drama  In  which  we  are  actors ;  the  Individual  l<t  as 
If  be  bad  to  do  with  another  of  his  selves ;  the  conscious  being  U  awake 
bTCbetlde  of  the  new  being,  the  sub-conscious.  The  feelme  of  oar 
Identity  Is  stronger  than  that  of  the  ha)luclii»tlou,  which  st^es  our 
MDBation  without  reachinfr  the  moral  foundntlon  of  our  being.  The 
Mine  litrue  of  certain  hypuotized  persons.  I  say  to  the  subject,  the 
dog  will  bite  yon.  but  he  put-t  his  hnnd  upon  the  dog  wlthont  the  least 
dmd.  Other  Bubje«jts  resist  auggcstious :  they  retain  n  ct-rtnlu  Lultla- 
dve.  I  command  him  to  steal  a  watch,  but  he  refuses;  hia  moral 
cbkrMter  U  a  prlmoniial  anterior  suggestion  that  neutralizes  these 
Dtber  EUggestioaa.  But  there  are  others,  who  have  no  power  of 
retiitaoce;  the  sub-cooscloug  in  them  annihilates  their  conscious  tioUig; 
tbeM  wUl  coDunlt  crime.  So  in  natural  sleep,  we  have  dreams.  In 
wbleh  w«  are  DOloonelvea;  we  fall  from  a  precipice,  we  are  torrlfled, 
recplntlon  Is  anxloni,  the  face  pale,  we  groan  In  our  sleep.  There  are 
■  tufflclent  number  of  casvs,  wlicrc  crime  has  been  cuinnilttcd  during 
natural  somnambulism.  Can  this  not  be  true  in  provoked  somnam- 
buUsm? 

The  author  glvee  the  case  of  a  voong  artUt  to  whom  he  had  itnggested 
to  ateal  his  watch,  when  he  should  awake ;  which  he  did  without  ucsltat- 
lng;&nd  when  discovered,  was  confused,  trembling,  imploring  them  not 
to  arrest  him ;  this  Utter  was  a  real  emotion ;  the  subject  waa  none«t  by 
nature.  Among  aoninambulltts  who  act  post^hypnotlcally,  there  are 
some  who  do  It  as  Unpulaivo  epileptics.  Sometimes  the  epileptic  knows 
th.-tt  ht'  kills,  but  doei  not  know  why.  The  Insane  sometfmeA  sav  :  '*  t 
have  a  fooHih  idea  to  we  Are  to  the  bouse,  or  kill  my  child."  Why.  to 
what  purposed  Do  you  not  love  your  child?  '*Yes,  I  love  him.  I 
know  It  Is  wrong,  I  have  no  reason  to  kill  hira."  in  hypnotism  a  similar 
psychical  state  Is  realizable;  it  is  a  blind  instinctive  Impulsion,  without 
reMOD;itl«an  impnlsivo  Insanity.  There  are  others  who  do  n*iC  act 
abrnptly.  Tbo  operator  said  to  one  during  hU  ^lecp,  "  When  yon 
vnmroa  will  steal  my  pnme  on  the  uble."  On  awaking  he  did.  He 
wu  used,  '^  Why  have  you  stolen  f"  He  answers,  "  It  Is  to  take  what 
Jim  owe  roe,  I  lent  you  some  money  and  vou  have  not  returned  It,  It  is  a 
restitution,  not  a  theft."  In  this  caae  I  <fid  mA  pniduce  a  perversion  of 
the  moral  tense.  Imagination  turned  the  difficulty;  it  sngnstad  to  the 
subject  a  retroactive  illusory  memory  through  which  the  Oieft  became 
allowable.  To  the  subject  was  said  :  **  Here  In  a  pistol  and  when  vou 
awake  you  will  ihoot  this  nun."  On  awaking  he  does  It.  I  n.<ik  him 
why.  lie  replies,  that  the  man  Insulted  him,  had  pointed  a  pistol  at 
hlni:  so  he  defended  himself.  HaIlucinatU>ii  like  imuginatluii  fumUbei 
a  rational  pretext.  This  hallnctnatlon  can  be  created.  If  autt>-saggee- 
t$on  doM  not  Interfere.  One  can  say  to  the  patient :  "  Here  U  a  man 
who  baa  MKloced  your  wife;  when  yon  awake  you  will  avenge  yoor 


226 


P8TOHOLOOICAL    LITER ATUBE. 


tiDDor  and  kill  htm."  It  would  b«  otill  e&.«ier  to  Boggett  crlnx  to  tbew 
who  love  it,  b0cau»«  thrre  let  do  morjtl  coQM:{«itc«  to  reteoC  Che  iimgei 
tlon.  Jti>idinicuU  to  uy,  wlietber  a  peraoo  with  a  derelopad  monl 
K^nee,  could  be  dlrecUj  so  enfeebled  or  penreited  u  to  oommn  k  crine. 
Bat  It  U  cvrlttiu.  Chat  an  honest  mao  caa,  when  carried  aloD|^  br  mn 
Intpnlflve  glddlnesti,  ditllrloua  Idea  or  hklluciuation.  The  TrFhiftrta, 
anan-hUU.  soclalhta,  revolutionists  can  bevome  crimlnalB  by  saggot* 
lion.  The  excited  crowd,  hearing  the  word,  "  npy,"  "  traitor,"  becone 
fen>cioui»  Hud  bloody  and  rush  upoD  Mme  iuQUceat  per&oa.  It  li  a 
collective  RU);Ke)itiun,  a  blind  passion  that  carries  the  nuuses.  Tbe 
tiruCeaature  is  unohaiucd. 

It  haH  been  objeote<l.  that  thtre  In  not  on  record  a  case  of  crloe 
committed  under  the  influiMir«-or  lijpiKiticfiUitKvstioiL  'Fbilfe  poMlble; 
hypnotizeni  are  nor  f{en«rally  criminalfi.  Hut  If  a  hypoodaer  waa  a 
cflmtaal.  he  would  not  tell  it  to  the  persoo  he  hypnotized,  much  lea*  to 
iinTone  eUe.  The  truth  Ii),  eaggestlon  play*  a  role  m  many  ctines. 
There  U  hypnotls  without  sleep;  suK^CRtion  ciin  occur  during  the 
waklnn;  stAte;  sotne  perdonft  are  normally  very  .luggcstible;  a  word  caa 
produce  Id  them  aoiugeitiii,  cMtaJcpfiy,  liallucinattoue,  act^;  the  laggee- 
tlon  is  maile  without  their  knowledge,  and  sometimes  the  sogigcsterte 
unknown  to  them. 

'Iliese  Ideas  Hod  their  appIU^tlon :  A  young  liidy  of  good  principle*. 
honest  and  of  sweoC  dUponitiuii  marries.  The  llrsC  years  are  happy. 
A  yoQOg  man  gains  control  of  her.  fler  huiihund  Involved  indifflciutiM 
for  eubgUtence  neglects  her.  Ijiter  her  husbund  meditates  Tengeaaee 
against  thi»  young  man,  who,  having  seduced  hU  wife,  esublistaed  a  rival 
btuiness,  which  prospered,  while  hb  own  wao  in  peril.  To  aatisfy  hb 
vcDgeance  h<'  gained  ugAin  the  heart  of  his  wife;  and  persuade*  her 
that  his  rival  I-!  thr  c:iu<«e  ut  llicir  trouble;  and  hlota  that  he  ought  to 
be  killed.  Docile  and  yli;lding  to  threats,  «he  arranges  a  meeting  wilk 
her  lover  under  Che  pretext  of  renewing  old  friendship'.  She  goei 
there;  she  enters  the  ''Madeleine"  to  pray;  then  coldly,  withoat 
emotion,  she  cooilucts  her  lover  to  her  hnsband.  who  assa&atnaCM  hint. 
No  regret,  no  remorse  troublcii  her  conscteuce-  Xothlitx  in  her 
antecedents  had  Indicated  such  mon^trooH  moral  perversity.  Before  the 
Jnry,  the  mnCron  of  her  *^  iteosion  "  testified  to  her  t^weetucds  of  dlspo- 
iiOOD.  Another  testified  she  was  like  soft  dongb;  fihe  went  to  vtoe  ki 
wall  as  to  virtue.     Her  brain  was  open  to  all  suggestions. 

L'Aleaholiamo,  su«  conseo'iMius    marati   e  su6   cdwae.    Dr.   XapOLBOXE 
COLA.>ANin.    Caunia,  1887,  pp.  903. 
Alcoholism  U  moat  anrleot;  It  ha^  Infected  bnrbaroas  and  civilized 

f)eoples;  it  was  not  .i  politico-social  question.  In  modern  tlme^  there 
s  tne  greutc!!!:  uni?eri;ilDty  concerning  this  que>^t[on.  The  moM  talla* 
cluu!)  MlutlHlifnl  iiiothiid  tL>  rcHort  to  Ih  tliHt  of  averages.  For  the  qvan* 
llty  of  wine  produced  In  a  country  is  given  without  deducting  the  pan 
exported  ;  and  the  compurlsoD  should  be  between  the  production  of  «w 
year  and  the  crime  and  suicide  of  the  year  following,  in  which  tea 
twcltlui  Is  cousumed,  and  not  of  the  same  year. 

The  offlctftl  statistics  of  France  and  Italy  indicate  that  alcobollsm. 
u  a  dlre4.-t  motive  of  crime.  Is  very,  very  limited.  Comparing  the  first 
year  of  observation  with  the  last,  there  Is  everywhere  a  perfect 
parallelism  between  the  Increase  of  alcoholism  and  that  of  crime  and 
auh:lde;  but  the  Increase  of  crime  Is  for  the  most  part  apfiareot,  while 
(hat  of  suicide  Is  real,  continuous  and  withoat  namerous  oscUIatJoiu, 
which  characterize  the  InoreaHe  of  alcoholism  and  crime.  On  UlAs 
account  alcohoIUm  Increases  In  the  Inferior  classes;  auicide  In  tfat 
cultured  L'laaaes.  A.  slight  Increaae  In  consumption  of  alcohol  ofteo 
corrcBpouda  to  a  large  lucroaae  in  crime,  and  vice  oersa.    The  maxlmoa 
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«r  rBlmmani  of  aloDbolIsm  clo«a  not  correspond  once  trith  the  maxi- 
cioin  or  ininluium  of  crluio  auil  suk-lile.  Alcoholic  luloxicattoa  makes 
the  ffcDtltD«DU  of  mui  uelthcr  woriw  Dor  better;  but  It  lou  thfm  loo«e, 
it  acoMlt*  Lhetn,  It  ivvenU  thfm  tn  their  iialted  tnitli.  Wt-Jl  vatabliFlied 
etn^n  Of  loftaoe  or  i-rliulDal  descbDdeDts  throuf^h  aUohnhftm  lio  not 
autborlr-c  one  to  ^ri)eraiI/.«  this  fact.  There  la  wuntluj^  hotwecD  alco* 
holtmn,  crime  aiid  suicide  ic-nstancy,  regularity,  and  univemallty  of 
relatiODt  of  coiacldeuL'e  and  of  succeitiilou;  therefore  the  relation  of 
raoiie  aiid  effect  caoDot  he  established  between  theui,  according  to  the 
law*  of  ttatlatics. 

Among  the  more  authoritative  writers,  the  opinion  prevailR.  that 
alcoholic  beverages,  which  are  concentrated  or  of  bad  rjualltv,  ii^ure 
the  physical  and  moml  health  ;  but  that  the  coQf>uniptioQ  of  winp,  (tlie 
mo»t  itinoccnt  of  BlL-nholk-  beverage*),  day  by  day  aud  year  by  year, 
rannoc  be  ahown  to  be  a  true  and  efficient  cause  of  crime.  'ITie  condi- 
tion* that  favor  the  increnae  of  alcoholl«ni  are  physical,  economical 
and  p«rcho-MM-lai.  Climate  Is  the  rao^t  Important  cause  of  all ;  is  C'OD- 
fttaot  and  indepeudeut  of  huiuan  action. 

Ail  phyeloloffiata  recognize  that  alcohol  Increases  the  circulation, 
excilcK  the  intellectual  faculties,  and  aids  and  stimulates  the  action  of 
the  digestive  orgAn<i,  and  that  It  produces  these  beneflclal  efTecu  iu  the 
sbortcst  time,  and  tvUli  the  least  cost.  An  Inquiry  into  the  conditioQi* 
that  hivor  or  detennlne  Al(>ohoilsn)  aiioilts  but  of  one  conclusion  :  that 
Id  lis  morbid  coii<litloiii>.  it  is  a  product  of  the  social  organization. 
When  this  org-iniuitlon  It  opportane  and  conformable  lo  e^iuity,  it  is 
more  beneficial  timu  the  inlliietice  at  clluiate.  The  principal  remedy  for 
drunkenness  Is  of  an  eionomlcal  and  social  order.  We  must  Interest  the 
laborer  to  organizing  his  work  better;  we  must  favor  for  each  family 
(he  poaseaslon.  first  of  moveables,  and  then  of  a  huMtatlon;  we  must 
multipty  lodeflnitely  artbitic  distraciious  and  encourage  lutuUuuttULl 
recreations. 

On  tite  whole,  this  author  rcprc«cnts  the  opinlop  of  Europe  as  to 
alcoholism.  U  seems  to  us,  however,  that  the  question  may  be  noine- 
wbat  diflcreut  in  America.  Fur  one  of  the  most  apparent  and  real 
dlfTerviices  U  tbu  faittuesR  of  growth,  whifh  hai^  t>eeomfl  rooted  In  the 
American  uaturo.  Thus  as  a  nation  we  walk,  run,  travel,  cat  and 
drink  faster  than^he  Europeans.  ThU  drinking  tAH  and  often,  without 
eating,  and  often  wlien  not  thirvty,  totfctticr  witli  the  uuturCunatv  Iiablt 
of  treating,  are  conditions  In  our  soclnl  orgunUm,  which  make  ao  much 
more  drunkenness  visible.  It  U  also  true  tluit  a  m^rity  of  our 
drunkards  are  not  Americans. 


Mi^trtmtnU  at  to  th«  action  o^  Alcohol  on  tht  Sratn. 

Temperance  Hospital.    Quarterly  Journal  of 


J.  J.  Kii>OE.    Phy- 

sldan  to  the  London  "* 

Inebriety,  Jan.,  1890. 
A  narootlc  cannot  become  getteral  In  um  without  itijnriug  the  mco. 
Aajr  (MM  of  tiM  DAROtlea  babltually  used  soait^'rs  tiic  nervous  svtem  as 
10  MOM  uneasy  teuaatioiu  when  abstained  from.  Alcohol  U  no  excep- 
lloii  to  this  rule.  Insurance  societies  are  proving  what  the  Influence  of 
alcohoi  on  the  race  is.  .As  to  the  Indlrldnal,  U  has  been  shown  In  a 
forma'  p^wr  that  the  sense  of  sight,  common  sensations  and  the  mus> 
O^W  WDM  we  blunted  by  alcohol  In  doses  from  two  to  four  drachms. 
t>r.  Bugbllngs  Jacks^on  agrees  thnt  those  powers  of  mind  developed 
ia>t  iin*  the  least  *t«hif  and  the  Ilrst  to  \te  paralyi:ed  by  alcohol.  Dr. 
KracT"'"''  1°  a  series  of  experiments  lias  »howu't)iat  alcohol  prolongs 
tlw  shnple  reaction  time,  and  the  time  for  dlitcrhnination  and  dedsion. 
While  tlieu,  the  influence  of  alcohol  upon  the  psychical  procesns  makea 
Ihrni  slower,  the  Indliidual  believes  tlwin  to  be  much  quicker-  TfaU 
UlBsiOD  shows  most  rationally  the  noceMlty  for  abstLuence.    Alcohol, 
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then,  lnjun!«  the  capiclty  for  Nelf-control  or  temperance,  wMch  cannot 
be  as  great  or  complete  witli  Hlcobul  as  without  It. 

SI  CraMO  if  la  Locum.    Dh.  W.  RoDRtKGCtEZ.  na6D0»-Ayre«,  1888. 

Ttie  purpose  of  the  book  is  to  study  the  relations  b^^tween  rhc  form  of 
the  cranium  and  mental  dlBoases.  The  results  are  from  the  study  of  !>32 
ca^es.  These  might  be  qnestloned,  since  an  apparatus  called  the  cun- 
formitor  (used  by  liatters),  was  employed  in  obtalniiiK  the  anterior- 
posterior  and  liilatpral  diameters  with  the  aid  of  Broca'a  compass.  The 
form  of  the  cranium  is  no  important  clement  in  the  diagnosis  of 
ingaulty.  'I'he  majority  of  cases  show  a  striking  asymmetry ;  there  is  a 
marked  prcduminiiuce  in  the  lateral  pu!>tenor  regions.  In  the  maalacs 
the  anterlor-pftRterlor  lilanipter  Is  greater  than  the  average.  In  caics  of 
demontia,  tlicre  is  a  twisting  movcint'tit  uf  the  bead  with  an  exaggerated 
development  of  the  parletAl  eminenc^ep.  There  Is  always  a  predouii- 
oance  of  the  frontiil  tubes  iu  the  general  paralytk-e.  lu  idiots  and 
cretins  the  lines  which  form  the  contour  of  tlie  head  are  very  Irregular; 
there  It)  aif>D  an  exugtferated  tlevelopment  of  the  occipital  protuberance. 
The  author  )«  consulting  physician  and  director  of  the  Argentine  Medi- 
cal Society  for  nervous  ilisituifies.  It  Is  iuterestlDg  to  hear  what  an 
authority  from  Soulli  America  sayR. 

La  Contagion  du  Meurtre,  ftude  anthropologUiru  crtmineiU.  I^e  Dr. 
Paul  Aibhv.    Paris,  1888.    pp.  184. 

The  phenomeDon  of  mnrbid  psychology,  which  the  author  considers, 
is  a  combinatioD  of  xuggextion,  ItQltation,  heredity  and  contagion. 
Contagion  may  arise  from  family  influence,  as  hi  the  case  of  the  child 
raised  in  crime,  who  seen  his  pareatP  uruflt  from  it;  or  It  may  come 
from  contact  with  priBonerft.  If  the  cbllii  goes  to  the  house  of  correc- 
tion, the  esse  h  no  l)ett«r,  h.9  contagidn  hae  »  hold  on  him.  A  good  man 
rarely  comes  from  a  crimiuul  family,  but  a  bud  man  frequently  corner 
from  a  good  family.  Iteformation  from  prtiun  life  is  a  myth.  Lacen- 
alre,  a  most  celebrated  criminal,  himself  says :  when  a  young  man  entcra 
prison  and  bear?)  of  the  grand  exploits  of  Che  others,  he  regrets  that  he 
had  not  l>een  a  greater  criminal  himself.  Coutagion  comes  from  public 
executions;  those  who  quit  the  prison  assemble  at  public  executions  to 
see  the  blood,  which  for  them  has  (ipec)»l  uttraction.  Out  of  177 
persons  condemned  to  death  only  three  had  not  been  present  at  other 
executions.  'Die  indirect  contagion  of  tlie  press  is  an  established  fact. 
Id  ISSfi,  in  Geneva,  Switzerland,  a  woman  lulled  her  four  children,  then 
tried  to  commit  suicide;  lu  her  autobiography  were  these  words, 
'*A8  a  woman  did  it,  which  was  iu  the  newspaper."  Tropman,  a 
celebrated  crlminu),  confessed  that  the  cause  of  hii  demoralizstlon, 
was  the  reading  of  tiovela  by  which  he  developed  a  strong  pa^sloti 
for  heroes  of  the  prlsou.  If  such  reading  Influences  a  aouud  mind,  its 
cflTcct  on  the  weak  minded  and  insane  U  still  wor^e.  I'he  rending  of  the 
details  of  crime  Ilrst  produces  repulsluu,  then  iudifitrence;  soon  crime  Is 
looked  upon  with  complacency,  and  after  this,  overt  acts  may  follow 
wltb  leas  difficulty. 

There  Is  the  contagion  to  vitriolize  or  to  use  the  revolver.  A  woman 
wishes  simply  to  disflgnre  some  enemy ;  she  has  read  in  the  paper  how 
another  woman  accomplished  this  and  was  acquitted  with  the  congrat- 
ulations of  the  jury  and  with  public  applaiii^c,  how  everyone  talked 
about  her,  how  her  picture  was  in  the  paper;  «he  tinds  vitriollziug  con- 
venleat,  and  Imitates  her  model.  Those  who  u^e  the  pii^tot  are  not  so 
contemptible  ns  the  vitrlollzers,  though  the  rennlts  may  he  more  fatal. 
FcdsoDUig  was  once  the  royal  and  aristocratic  mode  of  aisposlng  of  per- 
sons,  but  owing  to  the  advancement  of  chemical  science.  It  is  now 
comparatively  infrequeut,  and  U  resorted  to,  it  ia  geuerally  by  the 
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tfrnormot.  In  infaotk-lde  the  mnthcr  wit^  nccustomed  to  plnce  her  tuttid 
over  the  mouth  and  now  of  thp  infant,  but  the  newHpftpcrs  nhowed  the 
danger  of  thto  methml;  so  at  present  the  i-bild  is  ^trvoftled  under  »  pil- 
low or  blanket,  which  Ieavp«  no  tracpfi.  Mutilation  and  incloeriitlon 
oftCD  (oHow  each  other.  It  ia  niiturHl  to  H»t«»sgln8  to  cut  a  botlj  into 
piece*,  at  it  U  ewler  to  dinpoMt  of  it. 

Ipldemfc  and  endoiulc  luurdcr  arc  rreoueat  in  ^rvnt  ^x-'Lal  disordom, 
afl  lo  tike  Frrnch  Rerolatlon  and  the  rarlri  ronimune;  the  Hl^ht,  uf 
blood  Id  a  vrowd  i«  eoDtaitious,  excilenu-nt  follows,  then  couccutration 
on  one  Idea,  which  demands  vlctlmH.  War  in  a  neurosis,  In  wtlioh 
people  ri»e  iii  a  maif,  it  \9  a  coDtaj^toD  that  afTec-te  alt  ujinds,  and  acuta 
tnnatare;  It  is  a  homicidal  insanity.  Violation  followed  by  murder  Is 
a  IochI  epidemic.  A  haad  of  youn^  nieu  after  mure  or  le^s  drliikluKi 
me«t  on  an  lnolatPd  ronte  n  woman,  It  mattf^rs  not  whether  old  or 
voQDg;  they  maltreat  Hud  violate  htT;  tlicir  w»ntorines«  bein;;iipi>casoil, 
It  rhanfffis  into  homicidal  furor,  ther  ur|;e  one  another  on ;  they  not 
only  kin  their  victim  brutally,  but  mske  her  suffer. 

Ilie  author  aftt-^r  f(iviug  numerous  illuntrntions  makes  the  (ollowlug 
general  conclusiuns:  'I'he  Idea  of  murder  Is  essentially  contaf^ous;  Id 
ord«r  to  be  mitnifested,  two  factors  are  necessary,  (I)  heredity  or 
degeoeracy,  (3)  education,  by  which  Is  understood  the  action  of 
examples,  the  description  of  crime,  eu.-.  The  prophylaxy  of  murder 
reits:  1,  In  Like  morail/jition  of  customs;  'J,  in  the  repilatlou  of  the 
aooouQls  of  crimes  j^lven  by  the  press;  3,  In  a  more  toji^ical  severity  Id 
tha  courts*,  4,  io  a  more  moral  aod  Individual  hygieue. 

/>H  Dipe^ffB  Crimtjiel,  A.  LACAsaAONR.  Archives  de  I 'Anthropologic 
CMmUietlo.  Tome  trolal^c,  1888. 
Tlie  author  Is  one  ot  the  most  dUtluguished  medical  legullsta  In 
France.  "D^pe^^e"  {im-Hfivu,  I  cat  through),  is  the  act  of  cutting 
a  body  iutu  mora  Or  leas  equal  poKlous.  Criialmil  '^drpcvagt- "  U  the 
M-t  of  cutting  th<B  baman  body  mto  an  indnflnite  numb^ir  ot  fragmenta 
tor  the  purjiuse  of  dbpoalog  of  the  victim  and  of  rendering  his  Iduutin- 
cation  more  dilTlouit.  Sometimes  the  head,  the  arms,  the  lirulM  and  trunk 
an  Mparated:  or  they  may  be  reduced  to  pieces.  Thid  method  of  the 
■aaawfiil  has  become  the  stylo;  It  Is  by  Imitation,  made  contagious  In 
feeble  and  heslutini;  indlvlauuitt  through  dctallod  de0criptioii>«  by  the 

Rreta.  They  seek  the  methods  tliAt  will  make  the  greatest  ditllcultles 
>r  justice.  In  Inquests,  curcmuat  be  toikcD  not  lo  suggettt  to  the  guUiy 
machiavellBU  plans;  slnoe  tbMr  minds  are  very  simple,  and  too  Impulsive 
to  carry  <mt  comblnatloni.  Tbe  magistrate  or  pbvtilcian  aliould  Cry  to 
think  OS  they  do,  njid  always  by  roakltig  the  most  simple  hypothesis. 

lliv  advuucemcut  made  In  cousUtutlug  Ideullty  has  causal  tbe  crim- 
inals lo  take  muTV  precautions.  Thus  nn  assH»siu  says  that  if  ho 
IdlDed  anyone,  hn  would  strike  him  on  llie  head,  then  he  would  "klu  him 
a  oal^  out  off  bis  cars  aod  nose,  and  Cake  out  hU  eyes  so  thai  ho 
DOC  be  recognized,  and  cut  his  body  Into  pleoee  and  acattor  It  hero 
there. 

This  form  of  bestiality  Is  the  mo«t  gcnnlno  mark  of  tlte  destructive 
Instinct.  This  Is  not  iu  obedieo^'o  to  the  laws  of  aUvUm.  But  It  Is 
bccaoae  lbe*e  criminals  are  a«  they  are,  that  wo  call  ihem  an  arrested 
type;  sincclhemoet ancient  times,  their  lustiucts  Iwve  remained  the 
•ama;  and  since  they  have  few  Ideas,  they  are  ncc«>ssarlly  destined  to 
bnltatloo. 

Iltstortcal  anthropology  dlstingnUhes  religious  *'dvpei]8ge"  or  aacrl- 
flcT  frura  Jodloial  "dipecage"  or  torture.  To  appease  uvlno  anger, 
cbildrrn  won  oflhred;  anw  vlotarT,  the  prisonem  were  aaorlflc«d  and 
Tb«n  Is  a  sort  of  pathological  cannibalism  as  In  (amines  and 
alar  Comalts,  manUested  ihroon  a  perversion  of  taste  and  excita- 
zt  dcalructlve  Instinct.    In  juuclal  cannlbalismf  after  sentonco,  two 
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or  three  days  are  j;Itpd  the  people  to  KSMinble;  the  party  ofTfnded  b&s 
hiB  first  uhoicG,  nnd  cuts  It  ironi  the  living  victim ;  then  lulluw  Uiu 
others  according  to  their  social    ranks,  and  cut  lux-ordinif    to    thdr 

fireloreuuc.  lu  the  middle  agv9  crimes  against  royal  iH.Tsun?  wen;  puu- 
shed  hy  qiiarterliiji;  the  guilty ;  Rometltnes  the  vrlitn  or  feet  were  L'ut 
off  before  executiou.  in  all  times  crlmioali  or  dcipols  tmvc  liad  the 
cruel  fancy  of  mutiiatlDg  thpir  ^ictiroR. 

The  author  prveents  au  iaatructive  tabic  giving  the  obaervatioos  oC 
forty  ca«e8.  'rhe  practice  mo«t  common  1«  where  the  aasaailn  aftitr  the 
hotmclde,  greatly  excited  and  out  of  himself,  bcgiiiB  at  oaoe  to  secllon 
the  head,  to  make  nure  of  death,  iind  to  do  away  wltli  the  part  mort 
liable  to  cBui^e  rccogniticm;  then  follow  the  inferior  and  superior  oiem- 
bern.  Sumetimen  fatigued  by  the  fttruggle  and  the  emotion,  the  aMaMlQ 
wait?  till  tht;'  next  day,  alcirmtig  soundly  during  the  oighl. 

De|>e(,'age  can  be  pnu^tlcen  In  cane  of  nccidencal  deutlK  by  dlnmember- 
ment  for  convcuicutW  carrying  llu-  budv.  Some  aids  lu  examlualioii 
Are;  the  teeth,  nurface  of  hotly,  n-ngth  ana  irolorof  hair,  •tcant^  tattooing; 
wounds  by  both  Ore-anna  and  kulfe,iudicatinemuii:  than  one  openttlaa; 
or  flonie  imrts  well  sectioned  and  oLhcm  badly;  direction  of  the  cuta, 
showing  left  or  right-handed  persou ;  way  of  tying  knou,  packing  or 
sewing,  indicating  a  jailor  or  a  woman  ;  way  of  di-tartioiiUtlon,  Indicat- 
ing a  cook;  bloody  Iiandn.  direction  of  the  drops*  of  bluud,  Inatrumcnti 
stained,  or  clothes  torn  or  stainoil ;  general  disorder  in  IcK-.ttlon  ;  rate  of 

fiutrifactlou,  espeviaUy  rapid  in  those  succumbing  from  gtvat  fatigue; 
r  cut  soon  after  death,  there  )a  hemorrhage,  so  putrlfactlon  U  klow  ;  but 
it  U  rapid  If  "dfpc(;agtf"  is  long  delayed;  the  flow,  coagulation,  and 
inflltration  of  blood,  and  Ae|>RrHtlon  of  the  wound  leave  no  doubt, 
it  there  nrv  truics  fif  inHaiimiatiuu.  ur  cliiinge  uf  color  of  the  ecchyinoaes, 
thcjie  Indicate  that  tbo  wounds  were  made  during  life. 

Although  the  publication  of  i(uch  dcUilli«  provokes  iniitatlou,  or  forces 
the  niuraorer  to  improve  hU  methods;  yet  observations  are  reunited, 
compared  and  commented  upon ;  tills  la  a  compenaatloo,  and  can  be 
utilized  by  tlio  state. 

L«  Crime  en  pays  OrfoleM.    Dr.  A.  COKitK.     Parte,  18S0.    pp.  3H. 

This  iKJok  is  a  sketch  in  criminal  ethnography.  It  is  a  natural  history 
of  crime;  but  nf  dUtiruit  races  under  mi-tmi^KtliUn  ansimilatinn.  The 
autttor  gives  a  general  intnight  into  the  t^voluti<m  of  delinquency  and 
crime  among  the  Crt^oles  inhabiting  Martinique,  Ouiuleioupe'  and 
Gugane  In  the  Atlantic  ocean,  and  Iteunion  in  the  Indian  ocean.  "nHne 
oontain  in  all  1riO,OlM)  inbabltanta,  of  ulioni  one  teutb  h  white.  There 
are  the  black  Creole  as  distinguished  from  the  blauk  Africans ;  the  white 
Creoles  and  the  white  Kuropeans,  and  a  mongrel  race  ooming  from  the 
union  of  these. 

Criminality  here  Is  Influenced  rather  by  the  social  conditions  than  by 
racial  factorn.  In  the  time  of  slavery  the  ORgro,  a  passive  and  almost 
negative  being,  committed  less  crime  than  the  white  man.  At  the  time 
of  emancipation  the  blacks  gave  themselves  to  nbominablc  acts;  the 
white  populatiou  was  so  reduced  as  to  have  scarcely  any  inSaeiioe  od 
crime.  Tlie  colored  population  incre-ased  In  power  as  the  field  of  Its 
utpekltes  enlarged.  Criminality  increased  proportionally  to  the  popnla- 
tUMif  however.  If  social  dsvolopment  In  a  cause  of  crime.  It  la  also  a 
corrector  and  reducer  of  dangerous  impulses  through  the  collective 
education  on  which  It  repose«.  Ktnancipatioii  certainly  ameliorated  lb* 
negro.  But  assimilation  riiiikes  the  number  of  crimes  formidable,  fortn 
a  rapid  evolution  the  weak  and  impotent,  remaining  behind,  fumUh  the 
largest  number  of  criminals.  The  negro  and  white  man  have  dUUnct 
physical  organizations,  and  an  a  result  dii^tlnct  social  aptitudes.  The 
most    advanced    social    orgaaizutios    is    not    comprehended    by   the 
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iWigro;  extr^mie  llherty  without  the  control  of  the  white  mm  brinjr» 
him  back  almoel  to  the  HQceatral  ^nVAKery.  'I'he  oef^ru  kUlH  with 
lUili*  or  DO  prpiiiedlCNtion;  1»  fiiirc  to  ob«y  the  »exunl  appctlt«;  U 
itrldnni  K(''"'J  *>'  iuianticlde  or  itny  utroeiotia  t^upprcesion  of  ilescoiulcDtii. 
Ttw  D^to  \»  vf>ry  toleraut,  han  tew  needs  which  oblige  hiai  to  struggle; 
b  oontCuted.  IT  be  can  be;  lazy. 

The  Hiniloop  RiTi  Uolated  from  the  Creoliyi,  bat  not  In  oaiitpa ;  thoir 
oRbocefl  «bow  u  certain  dcgcQenitive  reflucmeut  in  motive  or  execution; 
ttie7  will  not  Aubmlt  to  tyranny  of  m&f)t«rA;  debaurh,  adultery  and 
JealoQB  rivalries  Involve  them  In  tlnMr  worst  ofienees ;  they  learn  skill 
and  forfFlght,  and  are  almoit  profeftnlnnalft  in  crime.  rrf>olian  sod 
Hindoo  cr1minii)ltle«  cm^orve  their  own  ethnic  und  fiocioloKi*-^^'  ^'bar- 
acieristicB.  'Ilie  author  concludes  thiA  ^^tndy  in  rrlmlnal  ethnogj^rapby 
hf  living  a  detailed  euumenttlon  uf  meusurementA  awl  obtivrvatloua  Co 
be  maitn  Id  the  autbropolofclcal  gtady  (properly  Hpeaking}  of  eolouial 
criminal  itj. 

Df  la  Crtmxnaliif  tn  Prane-e  ete-n  Italic;  etude  mtdico-tf^aU,    Dr.  Ai.brrt 
BOURNET.    Psrit.  18**.     pp.    ir>3. 

The  auUior  la  n  pupil  of  La<:n<<i'itgne.  The  book  Ift  Importniit  oi  treat- 
ing of  the  HLatl«ticAl  erlmlnology  of  Frnnce  and  Italy.  The  following 
are  iMjnie  of  the  jjeiierut  eouclutloua  :  - 

1.  lu  Franco  iriitdnallty  han  more  than  tripled :  thi»  Increafie  In  due 
•qieclallv  Co  the  modllli.-utiOD4  ol  leKlshitlnn  ;  t-rinieM  ajjaltiiit  tliopcrtwm 
hftve  varutd  little,  but  rather  Iricrea^d  than  dlnilnUhed.  Con>lo&,  where 
ClillWN  Are  still  very  frequent,  U  u  veritftble  disturbing  clemeot.  Crimea 
agslBrt  property  are  dimlnif^hing. 

3.  In  Italy  crimes  of  bluod  are  three  times  more  numerous  than  In 
France,  and  murder  Im  ftlx  time^  a>>  fre<|ueut. 

3.  Awas!4inaiion  is  on  the  iacreaae  in  France,  while  tu  Italy  It  ii 
diminishing;  yet  U  remains  twlt-e  hr  frequent  as  In  I-Yance. 

4.  There  In  a  notable  diminution  lit  poittoulugs  lu  both  eountriefl, 
Um  number  Iwlng  the  Mime  In  the  two  countries. 

6.  Violalloos  and  crimes  agulii«t  chastity  are  InJlnltely  Icaa  frtsquent 
in  Italtr.  In  France  theae  crimen  are  Increasing  at  a  frightful  rate, 
oapecUily  Among  chihlren. 

n.  In  Frant-elnfflutleide  U  twice  as  frequent  as  In  Italy;  while  parri- 
cide l-<  t<Aicc  us  frequent  lu  Italy  as  in  France.  Abortion  )«  about  Uie 
aame  In  both  countrieit. 

7.  In  France  and  Italy  Che  law  of  antagonisni  between  suicidci  and 
crlmeA  of  blood  Is  mantfeat;  Id  Franco  suicide  has  been  coneCantly 
tocre&atug,  especially  In  the  array,  where  It  has  doubled  within  the  laat 
tea  yeara. 

tfybwrdi*  tOrprrUchrn  und  rfiUigm  SigfHthumHchktitrn  iUr  Verbrtchfr. 
Dr.  v.  IIJii.ttKit.     Arcbiv  Mir  Anthropologle,  .lannar,  18^9. 

The  writer  glveit  a  short  nurrey  of  facta  taken  from  his  varied  and 

tensive*  rxiMTlence  as  guardlau  of  the  Insane  and  adniinliiitnitur  of 
I  Justice  and  prlnonfl.  Ills  cranlologlcal  remarks  and  his  dlstlnc- 
B  brtM-rrn  Insstiily  and  i-rlniinailty  are  especlalW  valuable. 

Tliough  manv  rbanicterlittlcM  are  romuion  to  the  Insane  and  criminal, 
one  U  not  iusCifled  in  doing  away  with  freedom  of  will;  fur  criminals 
are  not  sick,  like  tlie  lnt>aue.  It  is  Impossible  from  cranial  axymmetriet 
tn  conclude  at  to  i>av<-hlc»l  chHrHcterlstlcs.  I*Tiy<<lcal  signn  of  di'gener- 
atlou  Indicate  notlilng  further  than  the  presenile  of  a  tendency  la 
peychlcal  degenrratloH.  Ills  scarcely  a  panlonable  error  to  cooalder 
mrrj  man  with  the<e  characteristics  ax  a  preiiestlueti  criminal,  as  tome 
of  tm  lullnn  <u -hool  would  do  (Garofalo). 

Ths  great  Influence  of  occapatlon,  eanoatloa.  paverty,  rongh-luuU- 
Uog  uiti  mUery  la  telf-evldcut.    In  such  eases,  where  the  teudeticy  haa 
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a  certain  Intenfilty,  dpfoniiatlons  and  even  physiogaoulca]  p«cti1iiriHeit 
form  an  important  fiictor  in  pHtho-p»:ychtcal  df^^oerutiva.  The  must 
hnportAiit  of  Uie<u>  ^yniptoms  ara  fouod  lu  the  head  and  genital  oTffUtt. 
Uo8t  of  the  charavUristli.-!  l-odqc  from  the  preninture  Krowiug  tOg;etber 
of  the  Hutun^N.  The  dropiiy  of  tlie  pU  mater  chd  ealurfje  the  craDloni 
in  all  dLn!(.-liouH,  so  loug  ha  the  sutures  iu  uhiMliood  arc  capable  of 
conAiderahl(>  t^xtea»Um:  m  the  later  >(rowcb  of  the  v^ge»  Che  oorODal 
auture  rerimiiiH  an  nuiiuliir  trausverftc  depre-ssiou  from  raoUtla;  a 
further  mlHformatlon  from  the  same  cause  U  a  flattcDlng  or  deep 
depression  around  the  oi-ctpital  fo«8&.  The  Inferior  itej^rece  of 
any mmetry  of  tlie  two  lateral  cranial  aides  occur  without  the  premature 
growing  together  of  the  suturea.  This  Is  mostly  hereditary.  The 
tying  up  of  the  head,  as  practiced  iu  the  south  of  Prance  has  bo 
indueucc  ou  psychical  development.  If  several  suturos  grow  logietfaer 
in  fa-tul  life  or  soou  after  hlrui,  as  In  idiots,  the  form  of  the  <  nkniam  il 
littli-  changed;  except  It  remains  microi-ephallc.  If  the  pruoiatare 
eloHiiig  nt  aevcral  sutures  occurs  at  the  same  time;  if  the  height 
Increu-ses  at  the  cxpcuac  of  tlie  width,  the  head  becomem  poiut«d;  if  the 
breadth  is  at  the  cost  of  the  height,  we  have  a  pathological  flat  head. 
Premataro  closlug  of  the  frontal  suture  makes  it  smaller,  low  and  flat. 
and  oaoses  the  orbital  arches  to  project  out.  The  closing  of  th<>  lui^ual 
lutuie  makcM  the  cranium  very  loug,  small  aud  high;  both  itiL'xc  forma 
are  more  frequent  In  doJlchocephsly  than  in  brachyi>ephaly.  By  lite 
cloxiag  of  half  of  tiic  coronul  future,  a  crooked  gn-iwth  of  tiio  cranial 
roof  liikcA  place  which  In  Its  hifheat  degree  produces  a  kid  iiey-fthaped 
form  (.plugioecphuly.)  "^llie  c losing  of  one  side  of  the  oucipltal  suture 
tnnkcA  the  corresponding  side  flatter  than  the  other. 

TheiH!  misformatlous  are  accompanied  by  tho»e  of  the  face.  There  il 
the  blnl  face  of  the  microcephalic  heads,  and  the  (latwned  upper  jwtn 
of  the  face  of  the  pointed  hoadii;  further  a  high  degree  of  asymmetry  of 
both  pidesi  of  the  face;  Thi^  bent  ami  flattenwl  now;  so  the  ai^ynimetry  ot 
Uie  orbits  ;  here  belting  the  cai^eH  where  the  under  Jaw  projecta  twyood 
the  upper  ;  also  vice-verAa ;  aUn  the  bending  of  both  rows  o(  teeth ;  the 
gume  are  often  tt>o  flat,  Ivv  wide  uud  too  small;  sqoluting  of  the  eyes, 
division  of  the  iris ;  and  sometimes  sklti  duplioature  In  the  comers  of  the 
eyes  reminds  one  of  the  mongolian  duplioaturo.  The  nignsof  degenera> 
Uon  in  the  ears  are  their  smallnes^,  great  length  or  want  of  developed 
muscles;  and  very  small  lupH,  that  grow  ou. 

The  deformations  nf  the  geuitjtl  ivirtu  have  a  special  diag'nosttc  value, 
because  a  part  of  tliem  in  both  i<cx«8  leadtt  to  svxaal  dlsoraeis  of  every 
nature,  w'hlch  aro  causes  of  nteiit-al  troubles.  The  most  freqaeot 
defonnatlouH  are :  atrophy  of  the  tf-sticlea,  phimosis,  atxintu  or 
deformed  i>eni3;  Hflsure  forms  of  the  urethra,  growing  together  of  tbe 
peoU  with  the  scrotum,    hypertrophy  of  the  clitoris,  closing  of  the  haot 

Sart  itf  tbe  vaglun.  Stunted  growth,  dub  foot  and  corresponding 
eformations  In  armn  and  tiandn  are  soen  In  the  skeleton. 
The  lowest  degree  of  all  these  deformations  are  directly  connected 
with  Individual  oscillations  within  the  sphere  of  normality.  Dr.  Selffer 
from  the  examin»Iiou  of  a  large  number  of  criminals  found  47  per  cent, 
with  at  leASt  one  of  these  signs  of  degeneration;  10  per  cent,  had 
cranial  and  facial  anomalies.  These  deformations  are  rarely  greater  in 
criminals  than  In  normal  men,  except  in  criminal  idiots  or  cretins, 
ntyslognomy  stands  in  close  relation  w*ith  facial  and  cranial  aigns  of 
d^nneratton.  Habits  however  have  great  influence;  the  paMMge  to 
pr^n  physlugiioniy  U  gradual.  In  prison  garb  a  face  makes  quite  a 
dlPTerent  impross^inn.  Some  criminals  change  their  looks  very  much. 
Out  of  ma  iKfrtraiLs  it  was  impossible  in  many  cases  to  pronounce  one 
a  criminal  from  his  physiognomy;  one  will  see  ttie  features  of  the 
loHuie. 
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itwo  clawes  or  urimiDftla:  Ul,  criulimU  bjr  (K:casiaD:  aod, 
TIh}  basis  of  all  crlmluallty  Inlrrsilk-able  tendency  to  tying. 
Men  famUh  &Inio<tt  six  tlmi's  as  uiiiuy  cHuiiiiul-x  us  wodicd  ;  It  U  easier 
for  men  tu  overst4i{>  the  bounds  of  moraUty  atid  rnstotn.  Mofit  women 
crimtDalB  loose  every  trace  of  woinanbooi)'  in  ib^mcanor.  Orlnilculg  by 
occtalon  arc  those  who  beoomc  *o  throuji^ti  luvlty,  ptmnion,  impnidencCf 
nufavorablc  narrouudhigft  and  above  all  throujfh  nbusc  of  alcohol. 
According  to  na^r  50  per  i'«nt.  of  Jill  crime  coincs  from  alcohol ;  three- 
fourths  arc  crimes  ii^^aluHt  the  porHOu,  and  only  une-fuurth  against 
property;  whiU*  thtt  rcverst!  la  true  with  the  recldiviftts.  Minor  crimi- 
tmtt  arc  lo  a  lar^e  extent  capable  at  Inijirovciucnt.  To  accomplish  this, 
Iba  perrt'rBtty  and  excepclomiliteuesd  of  their  acrtious  munt  he  recoicnlxed. 
The  Infautleldcit  iire  the  hen  of  all  crimluale.  TIil*  rix^dlvists 
riioald  tic  divided  into  two  classes :  one  class  Includes  thone,  who  for 
the  raosl  iiart  have  00  mental  orb<:H]lly  f^igut^  of  ilegenvrnllou,  cautKtl 
by  bad  brlng'lng  up,  souloty,  poverty,  sexual  dlsorderA;  and  tho«e  who 
DLake  cHiiK!  a  trade,  or  as  a  Tongeauce  for  injnntlce  suffered,  'llie 
tiuproving  of  these  Is  rare.  The  second  class  of  rt^oldlvliits  comprises 
tboM  vrllib  iulwm  criminal  lacliuaUous.  In  prison  they  are  inclined  to 
ooaraaness,  boldness,  resistance  and  willful  spoiling  of  their  clotlies; 
tbey  may  be  regarded  as  in  the  flnat  stage  of  insanity.  But  legally  tlte 
rvoldlTlsts  are  stiarply  distinguished  from  the  Insane.  Delusions 
disorder  thojudgmeuts  of  the  iasaue.  but  uot  so  in  the  case  of  the 
rsddlTist.  Tuievei),  Bwlndlers  and  Incendiaries,  If  not  Insane,  are 
oowmnli;  robbers  aud  murderers  are  little  .-kfl'ccted  hy  fear.  Itetwoen 
BMOttl  health  and  Insnnitv  there  ati*  many  cases  of  hereditary  anoro- 
ailM:  nenrotuoess,  Irriubllity  through  tlie  least  cuusc.  peculiar  oncoit* 
qnerable  Inclinations,  ecceutrlcltlci*,  propeusky  to  dissolute  Ideu  with 
no  purpose,  a  mingling  of  contradictory  pecullarltleA,  of  ooe  sided 
neatal  powers — this  all,  unlttxl  with  a  we«kness  of  deliberation ;  here 
belongs  also  the  Inborn  criminal  instinct.  According  to  Klchter,  moat 
crtmes,  especially  murder,  uudat-ious  burglary,  common  theft,  en)he7.zle- 
meat,  reristancc  uf  state  power,  come  by  epiloptlce,  or  In  thop«  with  a 
tendency  to  epilepsy.  Thotie  addicted  to  alchohol  are  light  oIltMiders. 
'IlmM  with  hereditary  mental  wcakutii>s  are  givttu  to  crimen  of  uncliatiUty. 

The  class  of  re<-IdivUt)i  is  a  mixed  one:  (1^  '11io9«  who  have  a 
poiltlv«  tendency  to  Insanity  or  epilepsy;  (i)  Those  whose  family 
utaoadenu  piaioiy  lead  them  to  crlnw;  (3)  Thoa*>  whose  morality 
ud  sense  of  nonor  are  destroyed  Uirough  traUilng  and  environment. 

Criminal  phenomena  aud  manifestJitlonH  of  Insanity  are  n  distorted  or 
dlstawd  expression  of  mental  nctlvltIcK,  which  by  themnelroA  are 
Mwat  la  everyone;  hut  in  Home  thoy  develop  In  oac  or  the  other 
dtrtotlou.    NoouelsKurf  that  hii>  mental  sonndnesR  cannot  Iieendan- 

5 ernd  through  outer  or  inner  troubles;  or  that  he  can  escape  lucllna- 
wi*,  which  might  lead  to  crime,  '["he  Incrwme  of  crime  keep«  step 
with  that  of  poputatlou,  or  rather,  witli  Its  Increase  in  density,  as  In 
ki^  dtSea.  The  Increase  of  both  imkuntty  and  criminality  U  due  to 
orer-populatlon. 

Imhterminote  Senttnte  ami  CtfiflUionat  tibrrutiun.     7..  K.  Bkockwat. 

Prooeedlngs   of   National    Prison    Association  of  United    States, 

for  18ST. 
Onr  of  the  t)eiit  and  mon  xueeesuful  methods  in  criminal  prophvlaxy 
b  at  Klmlra,  N.  V.,  nnder  the  charge  of  Mr.  /.  U.  Brocfaway,  a  leader 
mad  Innovator  in  prift^ui  diticl|>llni>.  We  give  tlie  following  to  llluMrata 
sooM  point*  in  the  method.  The  true  Idea  of  die  Indctcrmliuitesentenc* 
UwllUH  all  classes  of  pri80Der»  in  cusUhIv  without  any  maximum  or 
■tabwiiD  lariD.  ThUH  applied,  it  luclmles  coudiilonaL  reteftse  and  the 
ourfclag  sysl«n,  which  are  Inseparable.    The  iudetermbuito  eeotence 
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snbftlituti^ft  in  themind  of  the  prisonpr,  and  In  tl>e  public  mind  (more 
lin)KirtiiDt^  Uic  Idea  of  corrt'cUou  iu^teitd  of  poDutimt^nt.  Hat  penal 
trcutiiiout  Is  not  abnlUhed.  Prison  illsclpUiie  la  rather  LnlcasiAed. 
I'uoiithnKut  does  not  miike  »  man  a  safe  citizen ;  pain  U  umu  forgotten. 
Wlieu  oue  scm  thRt  hix  conduct  U  an  expro^^lou  of  ftouMi-'fcct,  maklnK 
him  unsafe  to  hU  fellow-iucu.  he  sete  »  rational  couQdouce  und  in  likely 
to  gut  00  better  than  if  restrained  by  ienr. 

'fhe  IndeternilDHte  sentence  contribuleB  to  the  Idea  of  certainty  sd 
opposed  to  severity;  certainty  and  celerity  of  trial,  couvietion  and  cure 
ure  beneflclal  both  In  caae  of  the  criminal  and  the  public.  Another  ailvan- 
taf;*^   in  in   placing  the  regponnlblUty  nf  deteriniulne  the  dute  of  Ibe 

frixoner's  relcHsc  upon  the  warden,  who  should  know  iiIa  priKODeri*  bent, 
t  chaneeH  the  attitude  of  keej»er  to  convict ;  the  pri-Miner  desires  to  con- 
vince the  wiirdeu  that  he  h  nt  to  go  out;  he  tries  uuiny  crooked  wayn, 
but  eventually  rp»h/.es  hi!i  time  is  wasted;  ftt  this  point  rcforuiiitloD 
begins ;  the  prUoucr'^  next  i^tep  Is  an  faoneH  effort  to  g«C  ont  in  the  way 
tlic  warden  marteg  oat  for  him.  The  prisoner  is  relea«ed  at  the  best 
time,  nlnce,  havlni;  CAfned  his  promotion,  he  U  hopeful  and  eDCODraired. 
After  hU  release  ho  la  Hurrouudod  with  the  Htreogtb  of  legal  liability, 
beuendal  to  habitual  criminals,  and  Indlspenflable  to  crimiuiils  by 
uccuition.  In  a  reformatory  sytttem,  the  Indett:nuiuale  untence  given  the 
slrongeKt  and  .ilmo^it  the  only  true  motive  tli:it  lutlufnces  one  to  condoct, 
cultlvalcftudppepitrehiniftclf  properly  for  free  life.  Someofthemethodit 
at  Klmira  tCcformatory  will  UluAtrate  this.  The  prisoners,  nn  enterin);, 
are  brought  one  by  one  to  the  wni-deu,  who  wiys:  "How  long  have  you 
befln  In  the  Tombs,  my  boy.andwhocame  to  see  you  there?"  "Mother." 
"How  did  you  feel  to  see  your  mother  come  out  of  a  rcjiiKctable  home 
toA(!«  her  sou  a  felon  r"  <ieneriilly  here.  If  a  man  tum  emotion,  henhows 
It.  The  men  are  gathei-ed  in  a  group;  the  warden  say*:  •'Well,  how 
long  are  you  going  to  ftay?"  Some  >inlckcr  ami  laugh.  '*You  can  stay 
live  y<>ari«;  you  ten,"  etc.  They  do  nut  iniml  it;  one  rear  Is  aa  a  thou- 
sand". "Say  your  mother  la  sixty;  In  twenty  years*  ftlie  will  l>e  eighty, 
if  she  U  here.  Five  yeurs— live  Fourtb-of-JuIys."  'ITiey  sober  np ;  they 
b<>gin  to  ratlixe  It.  "Any  man  can  get  out  in  a  year,  if  he  in  fit  to  go- 
Now,  do  this  little  thing,  and  be  very  careful  not  to  neglect  It;  otlter- 
wUe  you  get  a  'chocolate'  (offence),  and  one  chocolate  report  meani, 
you  have  Totit  a  month."  ITila  procuH-i  iuvolvefi  a  perfect  record  erery 
month  in  demeanor,  labor  and  si'hool.  A  man  comes  with  weak  will- 
power;  falls  uionth  after  uioutli.     The  wardi^n  say,  put  him  In  a  higher 

f;rade;  five  i^tralght  months  of  the  best  conduct,  witicb  nimus  "rational- 
Htlu  regeneration."  On  leaving,  a  {lOsiUou  U  found  him;  tlie  emploret- 
knows  all  about  hlcn.  The  prisoner  mnnt  mrrespnnd  with  Ute  wardcD 
each  month,  with  the  certlficali!  of  his  employer.  At  the  end  of  rIx 
months,  If  lie  is  ail  right,  he  goes  scott  free,  if  he  breaks  hU  parole,  be 
is  brought  in  again.  They  all  obtain  po<(ttlons.  Kesulta:  We  coms^ 
pond  with  all  of  the  2.000  men  we  have  ttent  nut.  For  S74  men  we  hate 
the  Acconnt  for  c^ch  year.  We  n»(M*lTe(i  7fl  In  IHSO,  9  not  reforiDed;  M 
in  1K.S1.  10  not  g'M^il ;  ht.  in  my*j.  !i  n'^t  g<'0<l :  109  in  1*<3,  13  went  wrong; 
lai  in  IHSl,  19  went  wrong;  SO  In  ISB",  3  went  wroug. 

When  the  prixouer  U  readjUHtcd,  rcformiitloo  In  the  Mtate  M>nse  in 
accomplisheil.  Scientific  rftforination  In  ba^ed  oc  physical  calturc  and 
labor  In  a  way  that  aiiproaclifH  an  near  as  poi^slble  thb  natantl  relation 
of  labor  ont!<ii'de  of  prinon.  The  prlttoncr  has  what  he  eam«  and  pay^ 
for  what  he  gets,  supplemented  by  a  complete  course  of  Rchohuiuo 
edncation. 

h'limdital  f^Mrm.     WARnEW  Cassidt,     Proceedings  of  I^atlonal  Prl«K>0 

Association  of  the  United  States,  for  ISH4. 

PrtaoQ  labor  and  free  labor  are  precisely  the  same  thing.    The  puMic 
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KTCount  ftT^tem  In  tho  oiiljr  onr  ths  dtate  hiM  a  right  to  ftnplny.  [n  the 
coDtrBi.'t  ftyptcm  vvcrytliiaf;  Is  tor  the  intereit  of  tlie  coDtmotor. 
PrlMooera  eboald  not  bti  tra□Apo^t(^d  If  they  are  near  their  faQinipx  or 
rclalii>us.  whu  viin  coiQc  to  M.f  tht:tn,  H!>  t)M  \»  hvlpful.  Id  the  fcnn- 
sjrlVKnU  fVKteni  there  are  no  hoKpltitU;  oAch  man  is  treated  In  liU  own 
room.  \Vc  have  tried  tlie  pk-ce-prit'e  plan.  Jt  works  an  far  as  the 
pri«>n  and  pri-^nem  are  concerned.  >Vh«n  a  prisoner  leaven  ux  he  Ik 
not  knovin,  (to  his  ch-iDce  for  eiDplOTtucnt  U  as  good  as  anyone's,  llio 
raconvitrtlonn  at  the  I'ennaylvanla  prtnon  are  not  over  'i&  per  ixint.  tor  niOD 
dlaoharged  from  th<;  prison ;  but  Is  as  tilffh  as  00  i>er  cent,  for  men  who 
hwl  been  in  other  prUona. 

'nie  individual  By.-t4;in  is  the  le»«t  expensiive  in  the  end.  There  U  lefia 
naaon  for  punlnhmeittH,  an  the  pn^nnerit  are  alone  and  easily  innoAged- 
It  does  not  pri)ni<)te  lunacy,  ax  ^ouieliineH  as^^ert'ed.  Then*  is  a  pcn^isttint 
oppo«Uion  to  thix  KynCem  In  the  Ignited  State.i,  due  to  jioUtlcMl  luirtl/^n- 
*nip.  All  charif^e.^  tend  townrds  indWidualizatlon.  Kir^t,  herdlug  U 
abandoned,  and  f^radinf;  introduced;  the  further  step  is  separation-  Mo 
two  persons  are  alike;  many  who  ctitne  to  prison  are  no  worse  than  tho 
mcu  In  thf-  eomrnunlly  where  they  live.  Tliey  should  not  be  compelled 
to  BHOclate  ^«ith  people  who  damaf^e  them;  M'ho  would  bliicknuill  thnm 
afterwards  by  uieana  of  their  knowledge  of  them. 

Prifon  J*wti*hment.      Wauue.n  Bkusii. 

Amoc,  18frf-85. 

n*  dartt  cell  tcnda  to   brutallxe  and  injure  the    Intellect.     Some 

ra  care  uulhln)^  about  dark-^*C'lI   punlahineut.     UandculHnfE  men 

Btandiuc  them  around  the  ctUl  Is  the  best  uietliod.  If  thla  doe?!  not 
wbrk«  wo  nuMu  the  man  oti' liLt  feet  a  little,  which  makcF  him  yield.  A 
raaa  should  be  told  that  notHxIy  dHHlnx*  to  jiunlish  hUn.  butthuilUcipline 
ot  tbo  prUon  must  be  upheld.  The  whip  take«  away  the  i-uuvtct's  mao- 
hood.  In  whlppiog,  one  losc^  the  sympathy  of  the'  inmates;  you  luuit 
have  tlHnn  upon  your  side. 

Outtrlbiuioni  alio  Studio  dtlle  anomalU  del  pterion  net  cranio  nmano, 
rieerrM  di  anaiomia.  Dr8.  F.  Ua.Rnio  e  L.  GAMiiAaA.  Archlvto 
per  rAatropologia  e  la  Ktnologia.     Flronzo,  1.HS9. 

The  anoinaloas  data  of  the  wormian  bonos  of  the  pterion  are  found  In 
almost  all  racoa,  and  prevail  In  the  Inferior  nK-c-H.  As  to  tho  greater 
frequency  of  l2ieM  bonea  In  erlndnalH  ati  compared  with  normal  aum, 
IiOBiliroeo  finds  16  iter  cent.  In  normal  men,  £J  per  cent.  In  criminals,  and 
18  per  cent,  in  tbe  Inaanc.  Out  of  114  cranluma  these  antliors  found  28 
with  lids  anomaly  {H  per  cent.)*  I'lx^  worniluu  bones  uf  the  pterion 
are  more  fre<iuentlT  nnfted  to  each  other  In  criminals  than  in  normal 
men; according  tn  Lorobroso,  f>!i  iH>r  cttnt.  In  criminals,  and  liS  per  crnt. 
Id  UlVlnsKne,  and  is  per  cent,  in  uunnal  men.  I'hcHc  author^i  find  the 
•BOnaly  In  prlitmerH  71  per  c^iit.  The  preKtcnee  of  the  wonntun  bonen 
la  tlie  pterion  Is  associated  with  the  occipital  inodiaLD  foata;  in  normal 
men  4  per  cent.,  In  criroltiaU  16  p«)r  cent.,  in  savages  20  per  cent.,  la 
the  ln«aue  11  per  cent.,  In  moaoninulu's  \G  jat  cent.,  accurdlnK  to  l/Om- 
bruM).  The  authors  And  that,  in  (^mnectlon  with  the  gn^ater  frequency 
«i  Mm  pterinu  bont-^  In  crlnilnidM,  there  are  other  defect>  or  arroete 
of  Anvlopmeni,  and  that  this  coincidence  oci^urs  more  frenucntly  Id 
CflmlBale.  One  thing  that  glvv*>  cMiwcial  value  to  thvM)  rcsulta  ia,  Uut 
the  anthori  had  access  U*  a  number  of  Italian  rouaeuou. 

Vmbtr  win  Univrnal'Ji'raniomdtrr  zvr  Htfvrmttrtt  krtiH(otnrtri*^Mn  ifHhoiiit. 
Da.  Ahkl  v.  TUkUk,  ProfeMor  der  Anthropologic,  Budapeat. 
(.elp^ig,  IKS«.     pp.  ISA. 

A  universal  method  forme««urinccrnniunu  Is  certainly  a  desideratum 
lor  the  criminologist,  since  tho  results  of  one  method  are  often  Incom- 
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parahte  wUh  th<3  results  of  aiiott»er.  Ilie  author  sayii  that  there  Is  no 
cranionieiru'al  work  which  treats  In  (iy(*toumtic  couDCctloii  lJi«  single 
prot>Iero<(  ot  cranioiueiry,  whloh  arc  t^kcti  up  by  dlflterent  author*  abd 
un  illflV-rvnt  owii«ioiip.  rrsiiioiiietncal  lovhuii'!)  \»  under  sut-h  suBpi- 
cioD,  that  tho  iuo»t  elcmcutary  qiieiiLlonft  cannot  be  iiolr(>d  without  dlltl- 
cuttlos.  To  enrry  out  u  unllietl  and  i4yKt4>niittk-  annlypis  from  thv  dif- 
ferent standpoint's  would  fall,  even  If  onti  hud  all  the  Inntninmnt*  and 
appaniiu<)  in  u)to,  bccaufte  the  hmtramcDis  have  bcon  constructed  Cor  a 
Kpecial  end,  and  thcrafore  only  a  spoclal  result  can  be  reached.  The 
purpose  of  thi*  author  Ih  not  ouly  to  uiiiko  a  nytitvinatlc  i[ive>itigtttioa 
of  tne  pntbl<!mH  of  (-raniotnetry  up  to  tlie  prewnt  time,  but  alito  to  con- 
aldcr  a  whole  ttorlcft  of  probleiim  whU'h  hnvi*  hitherto  tx^cn  inacveasible 
on  at-count  of  the  c-ranlomntrk-Hl  tnothtxli;  euiploycd.  There  are  tbOM 
who  allow  their  nattoual  spirit  to  (.■outrol  their  sclentUIc  spirit,  nud  thoae 
who  trftat  the  Ideaa  of  cranlnlnji^lsts  h»  naive.  There  Is  no  PRsnntJal  dlf- 
fcrvnw  between  tJie  Proneh  and  German  ayatomft.  iclonllfl'.'any  con- 
sidered ;  one  U  ait  good  a^t  the  other.  I'he  roHuIts  of  study  on  the 
cranium  fdiould  be  brouf;ht  into  tuorc  ccrtaiu  connection  with  the  head 
of  the  living  man.  I'he  r^rmnn  horl7onuil  plane  has  K^enl  practical 
value,  because  It  can  In;  cni|)loyed  upon  the  oranlum,  and  at  the  ume 
time  upon  the  hf>ad  of  tho  livlnj;  man.  Ttie  Freni'h  horiMiutal  plane  Ji 
valual'le.  Hinot,  (ff  all  horizontal  pliitieo,  it  possesses  the  greateet  stabil- 
ity with  the  plane  of  the  orbital  axi^s.  Hut  the  assumpdno  of  the  one 
Elauedoes  not  uecesnarlly  exclude  the  other,  ai  the  "  Frankfurter  Vereio- 
anin(["  publicly  dedarei. 

Owluf?  to  the  icreiit  complexity  In  the  form  of  the  craolum.  and  to 
the  fact  that  the  liifTprent  racial  cranlums  in  tnany  of  tlielr  morpholr<)Eical 
variations  ran  only  l>e  diPtiD^uUhed  by  the  value  of  a  dlfl^entlal,  it  U 
evident  timt  the  craniometrical  charaoCfiHstlo  of  a  racial  cranlam  cannot 
be  Eiven  by  meant!  of  the  siiij^lc  proflle-nn^e  and  by  the  carrying  oat 
of  the  lew  (30)  prescribed  line-ar  nieasuremeiitB.  The  two  principal 
cranioinetrlcal  problems  are  asymmetry  and  correlation.  By  tnaklof; 
practical  use  ol  both  the  Prcuch  and  Gcrnian  systems,  with  the  addition 
of  a  few  new  mesfurements,  a  large  Dumber  of  linear  and  an^Iar 
measureoicuts  are  >;iveo. 

As  the  author  gives  that  which  Is  essenttal  to  all  previous  oraulo- 
metricnl  methods,  the  work  is  vftluable  for  auy  Independent  worker. 
IUr  prnctloni  concUuslon  Is,  that  one-sided  eranlometrlcal  oclectlclsic 
must  be  abaudoueJ,  and  the  uulversal  cnuilomctcr  employed. 

Der  Schiidel  df*  Snnbmordera  /kkimak,  Prok.  TiR.  MoRiz  Bekedikt- 
Uedizlnlschc  Jahrbucber,  v.  Heft-  Wlen,  1888. 
The  author  de»crlbcs  the  cranium  of  a  robber  who  bad  committed 
murder.  It  hiti>  lott-rest,  as  being  a  very  full  description,  by  means  of 
an  apparntuA  of  preoifion  for  nieaKuring  cranlums,  and  further,  on 
account  of  the  indtvidunl.  It  h  a  small  craniuni :  its  development  b^m 
behind  forward  licoroasoR,  so  that  the  forehead  in  the  least  developed:  It 
la  very  Hpyintnetrii-al ;  the  developuicnt  ol  the  IieniisphereB  Is  Inferior  to 
that  of  the  miiK-wlevelupment.  From  the  above  facts  It  follows  that 
Schimak's  crauiuin  \»  ot  a  bigb  degree  of  inferiority. 

Cervelli  tU  DeUrujuenti  (supfrJtcH  mrUipu-u)  ;  rtcherehe  di  otutfomlo.  PaOT. 
L.  Temcuuji.  J*armn,  1885.  pp.  118. 
The  writer  gives  the  results  of  Investigations  on  the  frontal  convolv- 
UoiiB  and  flsRurpfi  of  33  hralnn  from  the  prisou  of  Parma.  Hl8  concln- 
liooa  do  not  accord  with  those  of  Benedlkt,  according  to  which  the 
first  and  second  coovnlntion^  should  be  doubted,  but  are  In  barmony 
with  those  of  FLesh,  Giacominl  and  KUdluger.  Yet  cerebral  anotnallei 
are  more  frequent  and  varied  la  criminals  than  In  normal  men.    Tlie 
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Mcend«Dt  trooUl  coDvolutlnu  nppearsoa  the  surface  better  defined  In 
It*  outllDei,  and  mnrA  itulopend^nt  of  adjftc«nt  convolutions.  There 
an  four  examples  of  supcruuiDurarv  couvulutloos,  t)ut  only  ooe  olT^Ta 
the  characterlmic  anomaly.  The  aiithor  (fives  a  carefully  arninged  and 
detailed  table,  showinK  the  age,  itature,  weifcht,  crime,  aloo^  with  the 
cerebral  anatomical  pe<<ntlnritie«. 

It  geem»  to  u»  that  while  there  U  not  exact  agreement  between  Ten- 
cfaia)  and  Benedict,  the  results  of  the  former  are  not  a  jitronK  argument 
B^iost  a  cerebral  criminal  type,  since  comparatively  so  few  braLus  of 
modiuiU  have  been  stadied. 

AnstomtKhs  Aiuifoa  an  Verbreeher-Othtrtun^  far  Anihropologtn^  3Mtct- 
nrr,  JvriaUn  und  P»Jtchotogen.  MoRiz  BbkediKT.  Wlep,  1879. 
pp.  151. 

That  man  thinks,  feels,  wills  and  acts  according  to  the  anatomical 
foaudation  and  physiological  dereloprae-Qt  of  his  brain  was  a  doctrine 
of  faitli  among  the  ancients.  Owing  to  the  meagre  development  of 
anatomy  nod  physiology,  thin  doctrine  remained  latent  lor  many  gcncr- 
atlou,  iiutil  che  founding  of  cranioRcopy  by  Blumeohach.  and  the  Im- 
pfCtu  which  Qaul  brought  to  rhe  study  of  the  brain.  In  spite  of  alt 
coDtradlctionA  In  detail,  the  ancient  faith  doctrine  has  been  more  aad 
more  strengthened  by  the  results  of  modern  invest lgatton«.  It  la  desir- 
able to  inquire  if  the  study  of  criminals'  brains  will  not  strengthen  atlH 
more  lb  la  faith. 

The  want  of  power  to  resist  criminal  acts,  and  the  want  of  fooling  the 
wrong,  together  with  biivlug  n  clear  knowledge  of  it  at  the  itame  time, 
are  the  two  main  psychological  chanulerititli')!  of  criminals.  This  defec-C 
Id  moral  feeling  and  willing  can  be  conceitlc*]  by  «  superior  psychic*! 
orgnnluiUon  iind  Bbllity,  latent  or  tlirough  complication  with  Insanity. 
'ilic  following  fact^  tihow  ilefects  io  the  bruins  of  criminals :  a  defective 
development  of  bridges,  and  thereby  an  excessive  development  of  fis- 
fores:  these  are  found  throughout  the  whole  brain.  A  priori,  thU 
would  be  expected,  becanse  otherwlie  the  tendency  to  defective  acta 
would  have  been  compcnaated  for  by  other  part's  of  the  brain.  Crlmtnala 
are  not  analogous  to  monomaniacs,  but  their  actions  follow  from  their 
whole  psychical  organization,  Kud  iu  their  special  munlfestutlou  iirc  tlie 
product  of  floclal  coaditloua.  The  details  of  the  following  reiiulta  will 
probably  be  found  to  unite  with  those  In  epUepllcs^  Inaaoe,  and  In 
memhenof  encephalo-pathoiogical  families.  The  physlological-psycho- 
lo^al  value  of  single  facta  la  not  known. 

That  an  atypical  luid  defective  brain  can  function  normally,  la  ont  of 
Kh*  qoosUon.  What  we  do  not  know  is,  why  such  u  brain  tunctloni 
this  way  and  not  that ;  and  why,  under  certain  itsvi^hologiial  conditions, 
to  tnnottona  Ju«t  In  this  way.  From  the  detailed  examlD^itlon  of  18 
crinduU'  brains,  two  things  are  established:  1.  A  type  of  the  coo- 
flBSOce  of  Assures.    2.    TluC  those  19  brains  belong  to  this  type. 

ItM  chief  characKrlstlc  of  this  tvpe  is,  tlrnt  if  wo  regard  the  tlsBuret 
as  livers^  floating  bodies  can  pass  into  almost  all  the  other  HnAures;  also 
bridges  are  wanting,  which  mcuoit  Um  luck  of  lmiK>rtaut  brain  substance. 
The  three  Important  flasnrei>  of  the  outer  surface,  that  Is,  the  central 
flasvR.  the  third  frontal  Assure  and  a  portion  of  the  interparietal  Asaure^ 
•how  a  Kt9*t  tendency  to  anli«  with  the  Sylvian  flasnre,  so  thai  wc  have 
DOC  only  an  anterior  and  posterior  rising  branch,  but  also  three  uther 
branches.  Since  the  third  frontal  and  Interparlfttai  flssttres  t^^nd  further 
to  lengthen  upwanls  towartU  the  9uiK!ri<^>r  median  border,  there 
fr(V|uc-nlly  art>ir  thre(>  central  paralVl  flwanres,  of  which  the  third  frontal 
ooeappeaV'i  pre-ceutnl. and  the  inter] 'arletalAosurea'ipOAt  or  rctHwentnU. 
Tbe  fast  forroatloD  does  not  arise  tlirongh  lengthening,  but  by  a  flowing 
logctber,  and  partly  of  Assures  that  are  scareely  seen  in  the  uonnal 
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bniln.  In  the  frontal  rp^lon,  the  one  or  tlie  other  froiital  OBgiin  li 
uulteil  with  tblft  ceutral  fissure.  la  ^oiue  of  che  bmloit  the  inferior  As* 
Bure  bcuomcfi  lan^  and  tieep;  this  cuts  oftcu  luto  Ihi*  Buperior  part  o( 
the  anterior  ceutral  i!OQvolutloD.  uod  partlcl|MLteK  in  the  fonuAtioii  of 
the  preL-eutral  tlseure.  Thu(>  we  h&vo  four  frontiil  couvoluliims.  as  li 
the  case  fn  the  heaats  of  prey  (cat.  fox).  It  U  trae  that  a  lAt-ge  Dum- 
ber of  fltsures  Is  a  AigD  of  dovelopiuout,  whi;re  a  new  typical  flaHure 
appeara;  but  around  fl^Bure^  whure  no  npw  development  takea  place, 
ana  eapedally  where  the  union  of  the  dinercnt  typical  flsBures  takef 
place,  a  large  number  of  lUiiurea  tueans  a  defect,  through  the  failure  nf 
Dridfes. 

The  aecond  ly|«:  wa?  in  embryo.  Rtjdlnger  has  shown  that  hrnchv  and 
liolicOCPphalio  ltniiii>;  iiiinlft-sted  th«lr  c-liiinit.avri-ilk's  iu  Un?  fa-tat  111-:-. 
It  would  be  Important  If  comparative  brain  anatomy  could  >how  the  prev- 
alence of  thi!)  secoud  ly|>e  in  the  lower  races.  It  may  be  tmid  tliat  there  tl 
no  dititure  idea  In  the  architecture  of  the  anImarA  brain  that  may  not ' 
eeeu  la  the  human  Itniiii.  Since  Hve  races  are  represented  in  the  hntina 
examined,  and  the  deviAtion^  from  tlie  norniitl  hntin  aro  so  similar  in 
caeh,  we  may  conclude  that  ttte  brains  of  crlmimLlfi  show  VKTlatinni 
from  the  normal  type,  and  the  criminals  are  an  anthropological  Mriely 
or  apecie?,  at  lea^t  of  the  ciriliKcd  rac««.  ThU  inTestlgation  U  oo  the 
a  priori  itAXumption  tliat  the  eriminai  Ia  abnormal,  but  the  ahnormltv  \» 
not  u  disease  but  a  predl.tiMtitition  to  It.  After  a  somewhat  detafled 
eriticiAttt  of  Rrocft's  work,  Hw.  author  comes  to  th(>  {^uestiou  whether 
from  the  atypical  relations  of  the  cranium  one  can  make  any  conclusion 
as  to  the  atypical  form  of  the  brain,  in  the  normal  hniinand  cranium  tl 
bregma  Ik  4. A  cm.  Id  front  of  th(!  (I.«iture  of  Itolando.  ;ind  the  intersectlc 
of  tne  sagittal  and  lambda  sutureM  in  the  highest  point  of  the  perpeodlci. 
lar  tlssure.  The  question  l»,  duen  this  rvlation  exist  between  the  atypical 
cranium  and  brain?  As  yet  there  is  no  answer.  Vet  a  parailellsa 
between  cranium  and  brain  can  be  asaumed,  but  not  a  d«flnit«  eor- 
redpoudcuce.  The  results  of  this  loveiitiKutioD,  the  author  thinks,  tuajr 
call  forth  objections  from  the  side  of  ethics.  He  says:  "We  will  ni 
appeal  to  the  facts  o(  empirical  crlu.iual  psychology,  uor  to  the  prendM 
of  the  psychology  of  nature,  wlilch  support  our  position.  Kanrs  antll 
omlee  place  freedom  niid  necessity  um  justified,  and  at  the  same  tloM 
contradictory;  these  antinomies,  however,  are  t  lie  end  and  pnrpose 
kuotv'ledgc,  and  not  its  premises.  One  can  hold  tliat  psychical  freedc 
is  only  the  expression  of  the  psychical  realm,  but  tliat  all  psycblf 
antecedents  are  the  expression  of  certain  natural  laws,  and  eo  one  cH 
swear  allegiance  to  an  absolute  psychical  freedom.  Kant  freed' 
huutanity  from  metapbysii-al  iutolemuce,  but  It  did  not  enter  into  It^ 
Inheritance;  but  this  generation  la  entering  into  a  metaphysical 
neutrality  as  regard*  the  rjuostlori  of  free  will.' 

In  closmg,  t)ie  author  eiiiphH>ti/e!j  the  Cact  that  to  correct  the  criminal 
and  protect  society,  the  criminal  must,  he  studied  sclentlflcally;  hence 
there  should  he  in  uulversltles  and  higher  t.'ourca  of  justice  and  la 
prisons,  places  for  instruction  and  tnve.it Igatiou. 

Uebtr  die  BeetfhHiigen  der  Schndrileftrt  eur  Physiologic,  PfycMatrU  mhJ 
Sthnologi'-..  Dh.  RiEOKit.  Wllrzbnrg.  1883. 
In  describing  the  difl^reut  points  of  view  in  craolologv,  the  writer 
Bays,  that  t^thnology  is  wmcerned  strictly  with  morphol'iglcnl  cnai>j 
ology.  enquiring  how  far  cranial  forms  can  serve  as  race  characterise 
Psychiatn'  has  more  couiplicat^-d  questions  as  to  the  relation  between" 
cranium  and  brain,  and  between  cranial  abnormalities  and  psychical  con- 
ditions. Here  physiological  as  well  as  morp  ho  logical  qui^Uions  must  be 
touched  upon.  Ethnology  assigns  too  much  Importance  to  the  cranhim 
and  psychiatry  too  little.    Bordier  EindH  that  uone  of  his  3&  cranlums  of 
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CrtmlDKli  wore  mliTocepballc.  while  LombroBo  OodB  thst  crimloali  are 
ulcrooephalU-  and  hrarfiirceiihiLUf.  The  Idea  of  n  oriiiilDnl  type  Is  to  b« 
ridiculed,  nod  utavistk-  idtaa  are  a  swindle.  'I'be  oaly  cmac  lii  which  the 
coincM^iHf  of  crani.-il  aiiomalj'  and  psychical  defect  i?  without  exeep- 
Uoo  U  the  hifjlier  decree  of  micnK.*e|)hallR.  Cranlolof^y  Is  a  pure 
WNduolcal  Hcicnce.  Psychology  haA  as  little  to  do  with  vrnDlology  M 
wUh  bniln  celU. 

Id  annwer  to  the  author  we  can  say  that,  an  far  ait  our  knowledge 
gom.  braiii  celU  are  an  absolute  coDdltloa  to  every  act  of  IhUikiog. 

f^hotofftt  noturfltff  ftnde  nur  leu  tacultie  tntttltctuellfB  et  moral^M  dauw 

^B         ft  fhrs  le*  cnutinele.     PROSPER   fiESMSK.     Paris,    I8B8,    (3  voU.) 

^LXbls  if  AD  eporh>maklDg  hook  In  rrlmlnal  psrchology,  and  though 
^^■■b  late  work,  ia  full  of  vnluable  iufonuiition.  Vol.  1  takoa  up  normal 
^HpSdloIogy ;   VoU.  2  and  1.  nhnonnnl  psrcltolofcy. 

^The  aalhor  defines  p^ycbolo^y  aa  the  'scienc'e  of  the  mental  facaltie<), 

and  of   their  dlver««    niunifestatlons;  psycholoey    shotild  doc   depart 

froiD  the  »tudy  of  nature ;  all  metaphyseal  questions  muit  be  set  aside, 

tluce  they  do  not  coine  from  obsen'atioD.     lliere  are  two  species  o( 

pajf^eal  facultie:;,     the   Intellectual  and  Che  mornl.     'I'be  intellectual 

an    perception,    mt^mnry   i)ii<l    reliection.      The    moral    fncultles    are 

^_  InsdooCiTe.    Tlie  moral  ^en^^e  is  the  only  one  of  tlie  Instinctive  faculties 

^B  which  is   not  only  moved  by  an  egotistioal  motive,  hut  by  the  Idea  of 

^■duty  and  obligation,  and  thl^  In  i>iiit?  of  the  pain  it  causes. 

llie  author  helievei  in  freedom  of  will,  when  the  feeling  of  duty  enters 
\n\  but  In  ca^e  of  simple  desire  thpre  Is  no  freedom.  Freedom  of  will, 
or  moral  llbertv,  is  tlie  power  which  decides  bctweea  Che  good  and  tbe 
vrQ  after  a  deliberation  nuide  clear  by  the  sentiment  of  ant7.  Much 
cmphaats  li  put  u(ion  this  point.  Crimlual  psychology  Is  treated  some* 
what  extensively,  ukliip  up  e?i)eciftlly  parrfcldea,  nomlcldes,  infant!- 
elde«,  eulcldn ;  iDceu'ihirlcs,  thieves,  prostitutefi :  prisons,  death  |>«nHlty 
and  prevention.  The  author,  although  a  spiritualist  or  Idealiitt,  eon- 
llnr«  hliii»elf  to  the  facts  of  natural  K-leucc.  InHaulty  In  the  luvolou- 
tar;  blindness  of  the  mind  by  the  passions,  which  inspire  false  ideas; 
but  iu  mtcQc^  is  the  absence  of  moral  op[iosltiou,  of  reason,  and  of 
light,  clarifying  the  mhid. 

MnKt  of  the  fuctit.  taken  from  the  account  of  criminal  processett  In  tlifl 

^^  •'iiHZi>Tt<' de>i  trihunaux  "   from  1823  to   ISflS,  lead  the   author  to   hold 

^■Uittt  the  gn'at  m^ili-fact^r«  are  deprived  of  the  noble  beutiuicnts  of 

^B  Tiuuixuitv.  epptvIuUy  of  the  moral  senae,  and  so  are  not  respouslble. 

^^Ttili)  la  >l>owii,  tlr>t,  by  the  absence  of  moral  reprobutioo  before  the 

^fcrlmei  and  seconil,  by  absence  of  remorse  after  the  crime.   Perverclty, 

wldrb  gives  the  Idea  and  desire  for  crime   and  moral   Insensibility, 

locluiling  thr  absence  of  elevated  moral  sentiments,  arc  the  twocoodl- 

tlona  DcceMary  to  ilie  commission  or  crime. 

Oo  account  of  the  grave  moral  anomaly  of  the   great  criminals, 

iu  are  not  sullahic;  but  moral  treatment  U  required.    The 

of  this  treatment  are;  to  cease  to  punKb  cruelly   the  moral 

or  criminals,  for  It  renders  them  M-orse ;  and   to  ameliorate  them 

'ts  much  a»  |>u«H|b|e,  that  thev  may  not  be  returned  to  society  unless 

|b«y  arc  capable  of  conducting  themselves   well.     It   is   an  honor  to 

humanity  that   the  uiornl  laws  are  not  seriously  violated  by  crime,  (or 

Che*fl  laws  are  not  In  the  consclou<>ness  of  criminals,     llie  author  eoD< 

cloilas  his  whol«*  work  In   saying  thnt  tlie   psychological  iileas  nvi  forth 

&»  not  touch  lu  the  lea<t  the  eternal  principles  of  morality  and  Justice 

"  'ch  CfHt  hi.<  t.Iiir.'d  iu  human  hearts.     According  to  these  prliiclplea. 

i  of   free  will  should  not  I>e  punished,  out  trt-ated 

-,  who  nosseso  free  will,  and  wlwt  ac  the  same  time 

ely  (.^luiuU  f;iLiliA  should  be  punished.  In  spite  of  their  sincere  regret, 

Lfor  tn«ae  puubthincnts  are  merited. 
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7iU  Suite  of  Prisons  anH  of  Child- fiamng  InMituUoiuiinthe  Ctvilicpd  Wo 
E.  C.  Wines,  I).  D.  Cambridge.  Mass.    18S0.    pp.  719. 

This  work  Is  the  result  of  pij^hleeii  years  of  study  and  observatiou.  R' 
contafns  a  ^'^K^  Qumb<>r  of  facu  rh&t  can  he  cnist«d,  as  they  are  tnkea 
either  from  officin  I  ^-omnmnioatioDB  of  various  gdvemiuents.  or  from 
sperlnlintft.  Rr  far  the  larx^T  portioD  of  the  work  h  given  to  the 
ht«tur}' of  I'rtuiiuulogy  \u  all  civilized  couutries,  ^vhich  ^vca  It  addl- 
tlotiftl  value.  Aa  to  prevention  and  reprex^don  of  crime  three  protdrms 
pret^ent  theai)?elves:  (1)  how  to  edacato  ull  ohlldrea  of  the  ^tate:  (2), 
now  to  nave  destitute,  hanii1e>is,  neglected  and  \ii-|nn5  ohildreo  from  a 
flrst  fall,  and  If  (iillea  tu  ruMue  theni  from  il  rriininnl  career:  (3),  how 
to  hrin^  adult  criminals:  into  a  hctt^r  condition  dnrllif:  Imiiri^onment. 
There  iire  alwaysi  n  noiuhiT  of  children,  who  arc  not  reached  hy  pubUc 
lD<*tnirrlon:  their  destitution,  vaf^raut  life,  d'pnived  hablu  forbid  their 
rei'pptliH) ;  ther  iire  bruui^ht  up  to  criuie  auil  contliiualiy  supply  crlml- 
Dftls.  Such  children  <>hould  he  reached  by  the  infant  nursery,  kiuder- 
nrten,  orphan  afsyluni,  iuduotrlal  schools,  etc.  These  iustitutions 
should  be  niultlplie*!  and  aided  by  the  «tatH.  The  state  should  asaume 
the  control  uf  c)ii(dn.'n  under  fourteen,  who  are  without  proper  goardlan- 
ship. 

Preventive  Institutions  nhonld  be  for  vajfnnt  and  deserted 
children ;  reffirmaiory  in«tltution«  for  all  children  di^clared  not  respon- 
sible by  the  courts.  '  Tlie  liases  lor  reformatory  prison  dicelpllne  are 
hope  and  fioriabllity.  The  flrxt  stage  of  inipriHonment  lihould  be  peual, 
to  show  the  prinoiier  that  the  way  of  the  transgnisfor  la  hard.  The 
second  stage  <>hould  have  inducenients  to  Industry,  obedienoe,  short- 
ening of  ^entetK-e.  increased  earnings.  Improved  dreis  and  aietair; 
lifting  of  restntint,  enlargement  of  privilege,  anticipatory  of  the  Idea 
of  liberty.  Maconochiu  says,  -'only  In  frouVety  can  man  be  trained  for 
society.'''  But  promiscuous  and  unchecked  Intercourse  must  be  prohib- 
Ited.  'The  wills  of  prUoner  and  kf-eper  must  lie  in  accord.  There  mu*l 
be  tests  of  reformation;  the  pitpsage  fn>m  iniprUnnmeut  to  freedom 
should  he  gmdnal :  the  latter  part  of  the  imprisonment  should  be  as  near 
as  i]08i>lt)le  to  onltnnrp  life.  I'he  indellnite  (sentence  a!*suQiea  the  prtn- 
clple  of  Che  diminution  of  crime  by  the  reformation  of  the  crlmlnsl. 
The  definite  senfenee  givps  freedom  to  dangerous  persons. 

Religion  i^  of  prime  iniiKirtiince,  becaui>e  most  jvotent  in  acCton  on 
heart  and  life;  it  cnlnis  Ilip  n-tle«fi  irrftatirhn  of  vice,  which  saps  the 
moml  forces  in  criminals  with  Klroiig  Impulses.  Education  affords  a 
substitute  for  vicious  Uiejis  and  amusi'mrnts.  Tlie  beneflis  of  regular 
labor  are  self-evident.  The  stat«  should  aid  discliarged  prifionern  In 
finding  employment.  Innocent  personft  iiuspen'ted  and  arrested  should 
be  paid  for  their  lo?s.  Haldtual  drunkards  shenld  be  oonfltiHl  lo 
asylums  or  reformatories  only,  and  held  under  mild  treatment  undl 
there  Is  reasonable  stisurance  of  PcformatioD.  The  general  conclusions 
are:  to  lessen  crime  by  reforming  the  prisoner;  to  prohibit  poHlical 
iuterfercuee  and  con^cqtient  Instability  in  prison  admlnlstralioo,  and  to 
train  prison  otlkera  for  their  work. 

Female  Liftf  (a  PrUiont    P.W.  RoHissON.  London,  (4th.  edition  revised), 
pp.  3»4. 

Tho  book  is  »  faithful  transcript  of  authentic  details^  putting  Into 
•haiH*  the  ntterances  of  one  who  was  a  prison  matron.  There  are 
women  in  prison  mourning  over  petty  ihefta;  and  murdi-ressies  defiant, 
cheerful  and  even  light-hearted.  It  is  ihe  bumble  officers  In  the  pri=^'ii 
who  know  the  true  character  of  the  prisoners,  as  they  are  cousihollv 
with  them.  The  directors,  governors  and  chaplains  are  misled  evpry 
week  in  the  year.  The  chief  reason  for  writing  this  book  is  to  give  the 
true  character  of  the  prisoners,  as  seen  by  those  In  constant  compatn 
ioDship  with  ttiem.  I'he  details  of  the  whole  prison  life  are  brougbl 
out,  giving  an  Insight  Into  this  life  as  It  is. 
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v.— HERZDm'  AND  8BX. 
JuLiL'fl  Nelson,  Ph.  D. 

In  the  previoue  Kctlon  (ttils  .TocntNAL,  III.  97-114)  we  round  that  noi 
oDly  did  the  problem  of  hcri^dlir  involve  pdjrohlc  or  meuphjmtcal  ele- 
meoto,  but  that  a  mliniml  •.•xiitatniliou  of  lh<>  fiicts  ot  lieredlly  is  possible 
If  kuch  pMrcblc  powem  are  aAntimed  to  lie  st  the  foaodatlon  of  thf>  whole 
matter,  llie  rvnctioufi  n(  living;  |»rotoj)l»Mu  to  Die  stimuli  of  the  envl* 
roniueat  are  aoHC  ea«ilr  underRtood,  or  at  leant  de«[frniited,  If  we  use 
terms  funllLar  to  the  KludL-iil  of  purely  inrutal  phfnutuena,  such  as, 
*'a«ilociation"  of  Ideao,  "nieranrr,''  "educjitlou."  etc. 

Keproduclive  celU  are  to  Ir-  coti»ldcreil  ns  fiimilttr  to  the  protozoa,  but 
wiUi  a  aore  cotnp11ratf>d  educAtlon,  their  utT'^priii^  knowing  how  to 
asaoclaie  tbeninelvMB  into  the  (omi  of  au  urj^anisin,  in  which  each  cell, 
while  Inherltlnff  all  the  knowledfce  of  Itn  parent,  flndn  {t<>f.ir  chnodlnf;  a 
speiiflt.'  occupation,  dfterniiiied  by  condlUotui  of  which  we  are  a^  yet 
Iffnnraiit.  Id  thi^  Ptatem^nt  po<AlMy  Ueii)  a  harmonization  of  the 
Kolliker  and  the  WeJsaiann  views.  Thecytoplaxui  Is  undoabtedlv  difTer- 
eniiatrd,  hut  U  doe<t  not  follow  tliat  the  Idioplasm  U  no  ai.io,  nfrhougb 
the  trainin)(  thlx  Idioplai^m  rucelvea  become!)  mor«  and  inurL-  special  as 
dfveldpnif nt  (irot-i^drt.  li'}'fituriiiiu  in  ilf  tPid^At  s^uni-  iA  nearly  mguiva- 
Icnt  to  autrltioo,  and  conalsCs  in  the  multiplication  of  Idioplaiim  nioie- 
cules,  that  Is,  the  rrowUi  of  protoplaMu.  by  which  onlinary  food  piirticles 
bfK»me  orfraolsed,  related,  and  subservient  to  Uiv  forms  of  motloo 
pecnUar  to  the  M>ecitlc  kltnl  of  protoplasm,  whatever  it  may  l>e.  Arjnal 
eetl  nproduetion  is  a  secondary  aduptatlon  resulting  from  the  limitations 
of  natrition,  and  dependent  ultimately  upon  uiHimlliitlon.  Ordinary 
rtprodmetion^  M  we  know  U,  I*  the  muitlplicaiion  of  the  Individual  orgau- 
lim,  and  It  a  tertiary  Acqtilrenii*ni.  It  follows  that  the  problem  of 
h«reditT  In  Its  wlde'l  sen&e  involTi-f  thiit  of  apflmilatlon  us  it?  physical 
side,  i'hls  u^e  of  the  term  heredity  Includes  ail  thnt  lies  at  the  basis  o( 
biology  and  psvchology. 

But  so  far,  the  idea  of  sexuality  is  not  necessarily  lovolred  In  the 
theory  of  heredity,  and  it  muxt  be  admitted  that  a  careful  study  of  thf> 
•volution  of  sex  i'l  The  lower  forms  of  life  show<;  that  sex  Is  an  ai^qutred 
charactertitlc.  useful  for  cert^iin  purposes.  i<uch.  for  exnniple,  a«  the 
•rearlDjc  of  varlntlon.  The  fimdituii'nta)  fnrl  of  Hex  is  ihp  nnltluf;  of 
ldlOplmiin«,  osoally  acconipllfih<*d  by  ibe  fusion  of  cells  produced  In  two 
dlflmnt  orftaoiftmH-  'I'liesf  cpIIh  are  mostly  unlike,  as  is  often  the  cam 
ftUo  with  the  c'dl-prnduvinK  indivldaals:  and  our  idea  of  sex  Is  attached 
trt  this  third  dlffi-n-iitintiou.  But  M>uietlraea  hmli  kinds  of  cells  are  pro- 
daced  by  one  individual,  which  in  then  hermnphnxlitv  ur  "  bisexual." 
Bnt  thrre  1*  h<'n3  no  dooble  Indlrlduallty,  the  hermaphodile  bvUif^  as 
altiicly  an  Individual  as  any  aniuint.  and  properly  ha*  no  sex  whntever. 

htndent*  of  hcnnllty  arv  familiar  with  the  idea  of  the  character  of  one 
•rx  lYlujf  "ialfnt"  In,  or '*trsn*inil(te<l"  by,  the  opposite  sex.  A  little 
CboQicbt  will  show  that  thi4  phenomenon  Is  exactly  the  same  as  that 
aboTP  notMl,  when  we  «uppn«i*d  all  the  cells  of  the  h.xly  to  have  the 
BUne  ldlopla»ro,  but  only  npeclal  portions  ot  the  cell  knowledge  ever  to 
contf  to  application  or  development.  The  Idloplaim  In  each  cell  of  a 
male  of  a  "itecies  does,  not  dlft'er  materially  fmm  tliat  In  the  cells  ot  the 
caiTupoDdinK  female,  but  U  "hermaphroditic,"  to  use  an  abusfd  and 
lBlailD(Wr«I'>i>d  ipnu.  In  a  similar  wity  the  idioplasm  of  a  nutritive 
■ooid  of  a  hvdnild  colony  Is  similar  U>  that  of  a  defensive  or  of  a  repro- 
ductive xoolfl. 

Just  as  nvfrythlni;  tn  blniof^  may  be  considtn-»d  as  growinK  out  of 
AMlmlUtlou  by  dlRereutlatlon  of  primitive  methods  and  organs  (or 
Monriof  ButrlilDU.  so  evervthing  In  psychology  has  likewise  been 
•Tulvod  out  ot  the  psychic  forces  that  we  may  supp«iise  needful  to  Hcuro 


mmu 


24S 


P8YCHOIX)GICAL    LITERATUKE. 


B  primitive  act  of  sB^iuilation.  all  the  while  rememberlnf;  that  the  pKT- 
ebologieal  side  of  the  (act  (a  the  deeper  or  more  Bigoifit-ant.     JVn  slabo-j 
ration  of  tbe^e  two  i-cieui:ca  aloug  the  llnea  of  timurul  devt-lopmeot  iM} 
thu«  iDdtcated  remalDS  to  t>e  luade,  and  tor  biology  can  fairly  be  said  t» 
have  begun. 

Id  this  Introductton  vre  have  merely  suggested  certAio  general  fouDda- 
tloDS  upon  which  the  facts  brought  out  in  the  following  reviews  maft 
rest  in  a  related  mAnoer.    The  fact*  will  be  trealinl  \a  the  followliigi 
order:    First,  the  sexual  pheuomeuon  among  the  protozoa  and  thftj 
relation    of    the.«e    to    the    phenonionoii    nf    fertllizAtiou    are    coDSic 
eretl.    to    sligw    tliat    sex    is    a    secondary    apccialization.      We    next 
inquire    how    oach    Aecondary    differentiation    U    brouglit    about    and 
a%    to    our  ability    to    control    the    production    of    the  aexes.     Then 
follows  a  considemtion  of  the  significAnce  of  menstruation,  Icadiuf 
UB  DHtarully  Into  the  larger  tleld  of  physiological  and  paychologlci 
periodicity.    Next  we  take  up  the  subject  of  eostaay  and  of  the  pervcr- 
aloQB  of  the  sexual  ioBtinct.    Then  the  field  oflered  by  anthropological 
and    eocial    facts    is    outlined,    including    mythological    phenomera. 
Finally  we  conclude  with  pedagogical,  hygienic,  and  other  practical ' 
aspects  of  tbe  (luestion,  es]>pcially  family  life.  . 

For  a  consideration  of  kcx  among  the  unicellular  anltnali,  consult  th«l 
following    works;     JSiffui^fimYtre    of    A'ex,    N'eliion.    Amer.    KalozmllfV 
Jan.,  Feb..  Mar.,  1887,  (noted  in  the  flr»t  section  of  onr  rertow).     La 
»ie   ptpfhique    des    mierv-orffaHismef,    Bloet    Cnoted    In    first    MOtkili}. 
Xi'inglinct  $fxuel  c/ttx  t'homme  ft  thez  lt»  onfmaux,  Tillier  <. noted  below). 
The  general  facts  are  presented  by  the  second  and  third  of  theae 
authors;  the  first  presents  special  facts  to  prove  that  ^*sex"  aaUbj 
orciiiiarily  iinilerstood  cminiH  apply  to  thecell«,  but  ouly  to  the  fnit 
phores  or  the  liiglier  organisms.    Bat  the  author  further  showg  uiat  thai 
fundamciitui  thing  which  caused  the  development  of  t»GX  Id  the  union  of 
Idioplasms   ot  diverse  experience,  but    of    similar    morphological    or 
hereditary  cducaiion  ;  and  this  union,  he  thinks,  is  not  ouly  Ulustrated 
by  conjugation  of  cells,  but  also  by  the  phenomena  of  karyoklnHtft 
which  precedes  the  division  or  multiplication  of  cell?.    'Die  uuthor  doea 
not  wUh  it  to  be  understood  that  lie  dogmatically  denies  the  exi<>renceJ 
of  a  true  ■■sexuni"  (in  a  broiid   sense  of  the  word)  dlffcrcntlatiou  of] 
protoplasmic  gemmalee  Cplastldules).  but  that  tbe  facts,  so  far  as  ws 
nave  them,  are  explicable  on  a  simpler  assumption. 

Almost  all  unlceilulHr  organloms  that  are  not  parultefl,   exhibit  at 
times  the  phenomenoa  termed  roniugation,  L  c,  two  cells  melt  U.<getber 
to  form  one,  in  a  manner  very  different  from  what  happens  when  one, 
cell  eats  another.     With  souJe  of  the  ciliated  infusoria  the  cells  are-' 
united  only  temporarily  while  a  mutual  interchange  of  nucleHr  uiaterial 
takes  place.     lu  nil  cases  a  dcm'  cell  nucleus  is  formed,  couitlstlng  of 
ir.aterial  from  t»o  dlfTereut  cell)>.     With  the  vortioella^  the  nucleus  bmU 
off  microspores   that  become  the  fertilizing  elements  of    some  othef-^ 
macrospore.  iiud  then  (Itself  having  become  a  macrositore)  is  fertilized 
by  a  microspore  from  some  other  Individual  which  Is  preferably  not  la 
the  same  colony  with  itself.     Here  It  looks  as  It  there  were  two  sort*  of 
protoplasm,  the  ordinary  vortlcella  being  hermaphrodite;  but  in  other 
cases  the  entire  cell  splits  up  into  mk-i'nA[Kires,  or  into  macrosporee; 
and   In  still  other  cases  there  Is  no  difference  in  i^ize  or  appearance 
between  the  eoDjugiiiiiJg  cells.    What  happens  in  the  case  of  vortlcella 
\m  clearly  an  adaptation  uieful  to  a  sessile  condition.    The  difference 
between  a  mnerospore  and  a  microspore  is  seen  to  )>e  mainly  In  tfasj 
amount  of  cytoplasm  present;   the  nuclei  in  the  majority  of  cases  are 
etiual.    This  difference  may  be  readily  accounted  for  when  we  reflect 
that  the  microspore  must  be  a  Ewlmmlog  organism,  and  must  find  tlie 
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macrospore,  larf^oly  by  chBocp,  In  a  iarge  volume  of  water,  honce  a 
great  oambcr  of  mioroapores  must  bo  uroduoed. 

Id  tb«  rase  of  the  roetazoa  coaJaKaclctu  In  alwayi  sacored  by  the  fcrtll- 
IntloD  of  a  macrosporc  (ovum)  by  n  microspore  (spcmiato/oon). 
When  the  fonner  is  utilized  as  a  storehouse  for  uutriment  (yolk  or 
deuteroiilHsm^  fur  (lie  dcveloplujj  embryo,  the  »lze  (as  lii  the  case  of  tho 
hen'a  exfC)  beL<omeB  relatively  eoonuouH,  but  the  umouou  of  Idloplajtm 
that  UDite  are  npproxlniacoly  equal,  and  reprfvoiit  fu  ('itoh  t.-siio  all  the 
character!  of  the  npertes,  iDclucflue;  Uiosc  tb:it  are  peculiar  to  each  eex. 
Tlinl  eODJugalion  U  not  an  absolut<*ly  ncce^iary  occurrciico  \n  »hown  by 
the  fact  ttiat  If  it  U  prevcmed  the  e|;g  oftcu'develop?  a*  If  It  had  oc- 
curred, aod  In  uian^  inttance^  parthenogeoe^ls  ia  normal,  as  iu  the 
plaot  lice;  and  furthermore,  in  ^ome  of  the  lowest  plants,  where  the 
embryo  is  very  tliupk*  aud  do^R  not  re^iulre  the  large  8tore  of  deutero- 
phum,  even  spermatic  parcheDOf^coesIs  occurs,  especially  iu  the  case  of 
mlcrotpores  of  lln*  i^leie. 

Thus  we  are  cicluJed  from  the  hypothesis  that  there  are  two  sorts  of 
protoplasm,  tlie  uulou  of  which,  U  neetlful  tor  lUt-.  But  what  U  the 
sleDlflrance  of  conjupition  (or  ferlilizailoii)?  Kvlrtently  th^*  Idloplasms 
oT  the  two  cells  have  had  diflcrt'iit  cxpu Hence*.  The  chauct*  are  that 
manj  cells  have  "cone  to  tho  CTound''  while  this  experience  has  been 
acqiured,  and  that  it  each  cell  before  cooju^tiou  bad  to  oucouuter  the 
trials  the  other  has  tunnounted.  It  might  succumb.  How  easy  to  unite 
the  two  experiences  and  enlarge  the  life.  *'Two  beads  are  wiser  than 
otie,"  is  the  taw  even  among  the  protozoa.  Tlermaphrodltlsm  Is  upual 
with  msbIIv  urKMuUiiiiii  like  mollusks  and  barabclcs;  uud  U  uuiler»tuod 
to  be  an  adaptation  to  a  rlxed  condition,  mutual  fertlMzAtlon  l>«lng 
advanta^oiu.  When  the  ova  are  fcrtiUzed  white  yet  In  the  body  and 
tbe  spermatozoa  are  convoyed  to  them  the  production  of  a  smaller  num- 
ber of  fertilizlog  cells  U  remiircd.  A  further  advance  is  possible  by 
SDbatUutlug  for  a  large  yolk,  ihe  uterliK^  gestation  of  the  embryo, 
llieae  advances  cause  the  arquln'ment  of  )*pcclal  organs  that  become 
the  externa)  signs  of  sexual  dintTentlatioo.  both  psychological  aod 
physiological.  To  apply  the  Idea  ot  sex  to  Hit-  celU  I»  mTBlendlng. 
kvea  the  human  embryo  Is  hermaphrodite  (properly  non-sexed),  and 
radJxDcnta  of  the  organs  of  the  opposite  nei  are  present  In  all  aulioals. 
Ill  eun  of  Diousirositles  thei«e  nulhnt^nts  BufTcr  more  or  less  of  develop- 
ment M  may  be  seen  by  conpultlng  '^L'hrnaap/irodijnne"  by  Deblerre. 

If  sex  U  caused  by  secondarily  aeilng  extraneouH  force*).  It  l>pc<imes 
an  Important  Inquiry  to  investigate  what  such  forces  arc,  and  how  they 
act.  Chls  has  been  done  la  the  most  able  manner  by  the  following 
author. 

iMe  Brffullrmhp  df*  GtacKUrhlrotrk5hni»ae>  btt  W  rm^hruiuj  iUr  JVensrAen, 
ri«re  uml  PfianttH.  DrsiNO.  Jena,  I89J,  pp.  3(H. 
There  appears  to  be  a  fixed  ratio  between  the  number  of  male  and 
tMOale  blrtbs  which  In  many  Instances  approaches  eqtullty.  For  man 
tbla  ratio  Is  106  boyii  to  100  girls.  WTiat  cIrcumstaDCes  cause  this 
ratio  to  vary?  The  reproductive  orsins  arc  very  sensitive  to  variations 
In  the  amount  of  food,  and  It  Is  of  advantage  to  a  species  to  aci-omniodate 
tbe  numlter  of  olfnurlng  to  the  su[)ply  of  fwKl  avillable.  TUc  number 
of  oflhprlng  depends  primarily  on  ibn  numt:>er  of  females,  henco  there 
uuBt  ?xi«t  an  aaaoclatlon  between  the  tendency  to  the  production  ot 
ova  and  the  fact  of  Increased  food  supply  If  auv  regulation  of  this  sort 
If  preaent.  Ka<-t'  xhow  that  such  Is  the  case.  In  general  tenns  the  law 
may  be  stated  thus  :  good  nutrition  and  moderate  exereUe  of  the  repro- 
ductive orsana  produces  a  tendency  to  tJie  prodncUon  ot  femalee,  while 
p^>or  outrliton  nnrl  exceaslre  exercise  of  these  organs  produces  a  ten- 
dency to  the  production  of  males.    The  eggs  of  the  quean  bee  receiving 
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•D  aoc«MlOD  of  strength  through  fertilimlion  develop  into  female*. 
During  deTelopment  a  special  fe^iag  ot  the  larra  producer  u  complete 
female  or  Quven;  a  poorer  feeding  produces  ini'omplHo  femalea  or 
workers.  The  development  of  males  only  from  uufcrtlllzed  e(;g«  Is 
known  as  arrenotoly.  Id  the  more  ordtnary  forms  ot  partbeuoKvoesli 
exhibited  by  plaut  lice  the  producUoD  of  mnleii  drops  out  altogether, 
and  unfortlllzf^d  eggs  produce  fenialed  only,  this  Is  known  as  thclglQiy; 
and  It  aH!44?fi  through  the  c:isy  conditions  of  nutrition  brought  alxtui  by 
a  pnm^itio  life,  rnrasites  are  remarkably  fertile  in  ogg«,  and  osoally, 
alfio,  punhenogenotic,  i.  c,  reproduce  by  ajramofrviiMt*.  (Sexual  reprw- 
duc'tlau  U  termed  ifnmoffen^ah).  The  male  has  been  termed  the  ''hunger 
genemtlon,"  arising  either  exoluaively  or  in  Increased  numbem  when  uie 
couditioiis  of  life  become  hard.  This  may  explain  the  excessive  mortal- 
ity of  male  infjiuls  both  before  and  after  delivery.  The  mule  embryo  is 
a  higher  development  thiiti  the  female  anri  requires  better  conditions, 
yet  paradoxically,  is  produced  under  unfavorable  condition)!.  In  gamo- 
gcuvsLji  \ve  have  two  degrees:  ffivomhle  L-oaditlous  producing  femiilfs 
and  mifjivorable  ones  males;  but  gamogeiiesis  itself  arises  under  rela- 
tlvelj  unfavorable  c-ouditions.  while  partheuogcue&U  ou  the  one  band, 
or  simple  cell  niulTipiicfttlon  (resulting  in  growth  In  multicellolar  aul- 
malH  and  asexual  reprriductiou  In  protozoa)  ou  the  oilier,  arUes  under 
the  most  favorable  conditions.  Thus  it  results  that  in  animals  that 
multiply  excluitlvelv  by  g»mogeue«l»,  aa  dooit  man,  that  plethora  pro- 
duces Rtertllty,  and  the  change  merely  from  an  animal  to  a  vegetabls 
diet  li.'<8  cured  it.  The  poor  have  large  famlUee.  It  would  be  toleregilnx 
to  group  the  working  classes  into  the  "comfortable"  and  the   "very 

Soor,"  and  compare  the  sexual  rutio.  It  rauy  almost  confidently  be  nre- 
Icled  that  the  male  excer'S  will  be  greater  and  the  number  of  chllaren 
per  marriage  le^s  with  the  very  poor  Miuii  with  the  moderately  poor. 
In  a  general  way  increa^td  tmtrltiou  (ends  to  tocreii^e  reproduction  at 
the  name  time  that  It  favors  remalc  births.  Temperature  affects  repro- 
duction by  acting  on  nutrltloit,  leas  energy  for  msliitiiiuitig  the  body 
temperature  being  required  in  Idgh  temperatures.  Havcraft  has  shown 
that  a  ris«  <if  1-  effet'ts  n  rise  of  five  |ier  cent,  in  the  births.  The  yearly 
curve  of  the  birth  rate  i»  higlieft  in  Puinmer  and  lowest  in  winter,  the 
maximum  and  minimum  politis  are  at  the  beginning  of  these  sea80ui> 
(ai  respecttt  the  cUiuate.  not  aKtronuralcal  seasons),  in  June  and  Octob«*r 
respectively.  A  series  of  corves  for  a  long  su^Kreotalon  of  years  repre- 
senting the  varlntions  in  the  harvest:',  the  marriages,  the  births,  the 
liviug  birth-,  the  ratio  of  girls  to  boys  (and  inversely  of  boys  to  girls) 
are  all  parallel.    There  Is  always  a  rise  in  the  male  births  after  a  war. 

Another  phasift  of  ihe  iiiime  fact  is  known  as  "Thury's  law,"  which  \i, 
that  youiiff  rfipwiutUlre.  rrUs  Und  tn  ptotluce  tht-  <wbi^  it(*r,  awt  old  ones  to 
product  t\t  oppotite,  e.  q..  If  animals  are  paired  so  that  the  male  Is  In  the 
Mginning  of  heat  and  the  female  U  near  the  close  of  heat,  the  forces 
from  both  parents  tend  towards  male  offspring.  The  '^Hofaker-SduUer 
law  "  {.«  still  another  phase  of  thi^  same  principle  (that  delayed  coQC«p- 
tiou  of  the  female  tends  towards  loale  offspring),  applied  to  the  relatin 
ages  of  the  p.-irents,  as  based  ou  statistics  of  the  ace  of  the  wife  at  the 
time  of  the  first  child,  compared  with  the  age  of  the  husband,  t.  g..  the 
wife  older  tbiin  the  husband,  or  relatively  old  when  married,  tends  to 
produce  male  offspring. 

Dtlsing  would  regn>up  the  statistics  and  modify  the  form  ot  the  law  m 
follows:  Each  sex  at  the  lime  of  Its  highfst  reproductive  vigor  tends 
to  produce  the  opposite;  and  variations  Lu  botli  ilirectlous,  either 
younger  or  older,  are  unfavorable  to  reproductive  acth-ity.  JTrst-blrths 
are  excessively  boys,  due  to  the  relatively  higher  continence  of  the 
female.  The  strength  of  crossing,  na  compared  with  In-brecding.  Is 
favorable  to  the  productlou  of  females.        This  explains  why  tlie  excess 
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of  boyt  l4  Kr^^''  '■>  t^^  country  than  In  cities.  Tbe  variety  of  coudi- 
tloiu  of  life  uctR  iu  a  mauotir  slmllur  to  the  eO^ts  ol  croeelng,  while 
Uie  mooDtony  of  country  life  eo-openitefl  with  the  scarcity  of  oow  blood 
towmrd  the  opiwslte  effect.  l<c?itliiiiite  chlldroa  are  to  a  greater  extent 
nulc*  tbfto  Ulegltliuate  one«.  Thin  is  explained  by  tbe  fact  that  tnar- 
rUge  t«nd»  to  obliterate  dlffereucea  betweeu  the  partners.  The  very 
beredltary  principle  or  Idioplasm  nf  the  fenmie  is  so  profoundly 
ualmlUied  to  iIial  of  the  mate,  that  the  chlldrou  by  a  »Gcoud  husbanit 
partake  of  the  cbaracteristicfl  of  the  liret,  a  biw  well  kuowii  to  stock 
orwden.  ThU  U  a  fact  that  no  theory  of  herodUy  baa  yet  trted  to 
expUla. 

Bvn  we  are  tempted  into  a  dif;re»sion.  If  the  character  may  be 
modlfled  by  elrcura stance*,  90  Ihnt  t^mditlon*  of  Ufe  may  replace  cro*** 
li^,  AS  whoD  an  orKanlim  trausplaLtcU  to  new  countries  mnltlpllefl 
(often  aaexoally)  with  t-xtrcrae  vigor,  may  it  not  be  well  to  InvestigaU? 
vrbat  effect  associations  of  the  parent  may  hare  upon  tho  character  of 
the  child.  The  whole  subject  of  tlie  etTect  of  ihe  life  acilvltl^&  of  the 
DMther  on,  not  alone  the  nutrition  of  the  child,  but  upon  Ita  Idioplasm, 
Is  M  legitimate  an  lauulry  aa  the  effect  of  such  conditions  on  Ibo  ovum 
before  or  during  fenlllEAEton.  Xeltber  Inqnlry  has  as  y«C  been  handled 
with  Kutliciuul  HCR-utltic  skin  to  WHrniut  positive  atalemeuts.  'Xlie 
belief  that  the  im.igination  of  the  mother  may  mark  her  child  In  a 
deftnlte  manner,  1"  uulveniKlly  held  by  uus4.-ieutlflc  jtcople,  or  aucb  a» 
•re  noc  Informed  of  the  rt-aulis  of  sclentlflc  Investigation  In  this  direc- 
tion: but  IhcM  expcriiueuttt  (like  Calton's  expfrhtieutM  to  diitprovc  pau- 
feoMb)  are  too  meagre,  and  of  Filinply  ncgitlivr'  nature.  The  subject  U 
oac  so  complex,  that  ti  renewed  iuvei<<tlgat)ou  with  enlarged  methods  la 
required,  rhc  questions  here  raised  suggest  a  connect  Ion  with  telepathy 
or  tympatbetli'  pnychlc  respoosc — n  subject  not  yet  properly  luvestigatea 
by  either  friend  or  ff>e — an  do  alno  the  phenomena  of  sexual  attractioD. 

Returning  to  Dlislng  fmui  thix  digre»»iloD — tbe  most  powerful  factors 
dec«nDiDing  aex  are  those  a^-tlng  mi  rhe  reproduutive  eelU,  but  IC 
treqaently  happens  that  the  atgelimk-  summation  of  these  leaves  the 
-ovnm  an  near  ef|UiUbriuni  tluit  aubsei^uent  forces  acting  nn  the  emhr>'0 
detenninf  tbe  tex.  Hence  the  reason  of  the  prolonged  hermaphroditism 
of  the  embryo,  that  all  the  forces  may  be  summaled.  It  in  found  that 
twioa  are  generally  of  thf>  tame  sex,  because  of  the  similarity  of  the 
DUtrltWc  conditions.  Multipara-  ore  a  general  evidence  of  vigor,  and 
beooa  show  an  excess  of  girls  for  iwias,  but  for  numbers  higher  than 
tAp\HM  the  nutrition  of  each  embryo  la  corresitondlngly  lltnttfd,  and 
here  m  great  excess  of  boya  occurs.  '  In  thelytokr,  where  the  approach 
of  winter  cfluse*  males  tn  nppear.  as  e.  jr.,  In  Ctadin-ern^  the  mitlea  appear 

f;rmduJilly,  and  some  are  hermaphrodite.  8ometime4  lutects  are  round 
D  which  dlfibrent  sectors  of  tlie  body  are  of  different  s«z.  This  may  be 
explained  by  opposing  tendencies  of  the  idii>pl»ains  of  the  parents,  (one 
tending  toward  female,  the  other  toward  mole  production),  and  SlU 
incomplete  nilxinre  of  the  two  in  fertilization,  so  that  the  first  plane  of 
Mgrnentatbin  (which  has  been  shown  by  Kuul>er  to  furnish  the  two 
tlMHirnirn  of  the  cells  of  the  right  and  left  sides  of  the  body  respectlve- 
1t),  haa  distributed  the  two  idlopln^tns  unequally.  'l'bl«  unequal 
olstrlbutlon  may  he  seen  even  when  the  sexual  tendency  Is  hamionions, 
wbenever  the  peculiarities  of  the  parents  appear  separated  In  different 
ponkma  of  tbe  boily.  Orip  force  cjinnot  be  reicuLitlvif,  but  tlie  Inter- 
acUoo  of  many  forces  tending  in  opposite  dlreciions  U  needful  to  hold 
tbe  baUnce  near  the  pof'itlon  of  numerical  eriunllty.  The40  forces  ftCC 
VpOQ  Uie  rmce.  In  a  given  Instance,  It  would  be  iiiiposslble  to  predict 
whai  the  reault  will  be,  owing  to  our  ignorance  of  tbe  value  of  the 
forces  that  have  been  operating,  (Ju^t  as  uio  table  of  vital  statistics  can 
•how  how  many  persons  are  to  die  during  a  fixed  period,  but  cannot 
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point  out  the  Intllvklual^).  Tlicre  are  plenty  of  theorists  who  have 
ttittl  to  teach  how  sexes  coiUcl  be  prodaced  at  wU),  among  which  con- 
sult, 

J>ie  wtllkurUdu  Efnorbrlngung  dea  Gexhledia  bet  MtnBcAen  usd  Baua- 
thUrfH.  Janke.  Berlio,  lt^9.  pp.  S79. 
Thi^t  work  Is  a  syuojjsis  of  varioae  theories  of  sex.  About  400 
pagv^  are  liitrodui'tory  to  ihe  main  thesU,  aad  about  100  pages 
art-  devoted  to  notca '  sup  piemen  tary  to  the  introduotory  matter, 
which  treats  of  the  history  of  sex  and  heredity  theortee  from  Aristotle 
down.  Then  IoIIowr  an  historical  secllou  on  fertilizatlou  and 
causes  of  itterilUy,  sections  on  menstruation,  tlie  how,  when  and 
where  nf  fortlU/iUlon.  followwl  bv  sections  on  artillolal  ferttlizatlon, 
fltlrpicultural  and  other  social  developmenu  cooucctcd  with  the 
relation  of  the  ccies.  Furlhcr  sections  on  the  origin,  rcgulaiion  and 
difTeretitlutlou  of  >«'x  l^ud  to  the  tiialu  thesis,  which  U,  that  the  mother's 
iufluvQcv  i^  reprcttcuted  by  male  ofltspriug  and  the  father's  by  female, 
and  ffiiit  l)t^  iiuitv  Jittft}/  ntfTutit  r,ritQHU'tii)in  oterconi^a  the  mrvr^  plftkoriG 
and  lUtermintt  thf  srr.  This  U  almost  the  Identical  conclusion  advocated 
by  Starkweather  In  hU  work  on  the  L<ni>  of  Sn,  in  which  typical  couples 
■ro  tuken  and  the  sex  of  their  ofl'spriuE  predicted.  The  weakneav  In 
ih\f,  work  lies  in  the  method  of  tie«tu)g  the  teiuperament.  So  many 
fuclom  are  taken  into  conKidemtloD,  tlwt  Ihe  data  presented  by  any 
family  M'hatever  can  casllv  l>e  made  to  subHtantlate  the  theory;  bat 
when  we  trr  to  apply  the  t^ieury  in  Kpocial  caties,  we  nweaaartly  meet 
fierioiis  dlfAcultles  in  the  many  positive  and  many  n«;atlTO  iiuantU 
ties,  each  of  uukuowu  value,  to  be  considered.  Fiquet,  iAnsaen,  Lehu- 
dorf,  th<?  Tttlmiid,  and  othen"  Rgreo  with  the  ttl>ove  mentioned  authors 
lu  ticlievlu^  that  sex  HUoriiates,  ami  tliat  the  stronger  of  the  two  factors 
prevails  in  the  dKermination ;  hut  Dfi^ing  has  shown  that  the  facts  that 
lavor  such  viewii  »re  really  the  outcome  of  the  general  laws  of  sex  w*ith 
ref(>renci>  lo  nutiitive  Atiites.  If  the  lendeney  to  aUernation  conid  be 
proved,  It  would  account  In  a  simple  manner  for  the  numerical  equality 
of  thp  wxes.  A  thornugh  acijiiaintaiice  tvith  biologit-al  facts  gives 
precedence  to  the  principles  enumerated  by  I>ti»lng,  and  i»uc-h  alternation 
would  itself  ultimaTely  rei^t  upon  alternations  ot  the  nutritive  condi- 
tions. A  ceiiKus  should  be  taken  of  the  order  of  the  sexes  In  births,  to 
ascertain  If  a  tetid<>Qcy  to  alternation  exlstfi.  Nearly  all  the  facta 
adiluced  by  the  thouuind  and  one  theorist^!  In  fupport  of  varlouit  fan- 
tn^tii-  viewR  are  R»i<«tmilabU-  with  the  T>li'4ing  principles  u  for  example, 
the  following;  artldclHl  fertiliKatiou  produces  maJea:  female  slaves  pro- 
duce an  exct'fis  of  ffmales;  tli*-  Utnger  the  jtauw  between  births  the 
gr^Jiter  the  number  of  female  tilrtbs ;  tropical  peoples  bear  more  females 
(IhU.  too,  with  a  desire  for  males  so  strong  that  female  infanticide  U 
practiced);  the  parent  of  strongest  pasflon  (reflex  action  of  vigorous 
sexual  elements)  determines  the  opposite  sex.  Criminals  (who  are  of 
strong  natnre)  beget  dnughtprs  in  exce»e;  second  marriages  produce 
boys  m  excess,  etc.  ^ome  thinkers,  like  Ketziu)>.  nfllrm  ^ex  of  the  dif- 
ferent org/ins  of  the  body,  the  endodei-m  hclnc  femsle,  the  ectoderm 
male.  Otlier?,  like  Heinckc,  go  further,  atnl  nlllrm  that  the  right  tide 
of  the  body  is  male  and  llie  left  fentiili-.  po  lliat  the  union  of  spermatOMW 
from  the  right  te.aticle  with  ova  from  the  right  ovary  produces  males. 
$tockCon-m>ugh  {The  Laws  of  the  7"r««i»m(*»jo«  o/  Bi^$«mhlanc*  from 
Punnta  to  Cfttfdrfn.  N.  Y.  M«ltcal  Record.  Auguat.  1878)  believes  In  an 
alternation  of  the  ?exe»  due  Ut  the  effei.-t  of  the  preceding  child  In  Its 
Influence  upon  the  development  of  the  subsequent  child.  Other  authors 
h-ive  hctd  an  alterunto  action  of  the  two  sides  of  the  bodr  :  but  cases  of 
ovariotomy  have  failed  to  substantiate  their  views.  Mlllot  and  Both 
believe  that  sex  Is  determined  by  the  relative  positions  of  husband  and 
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wife  dnrlng  sleep;  tbe  maffoetism  of  Che  r)g>it  Alile  of  the  male,  nciiiif; 
Ob  the  left  e!di>  of  the  fenisle,  produc-«s  fmnaloB.  But  the  namber  of 
lidimiltiu-'  (heories  is  ociirly  ct)(lK'i?s,  and  wy  stop  here.  (JoDoecCed  with 
tllMW  theorien  ar^  formtil.T  for  makinf;  the  I'tilldren  resemble  either 
pnrCDt.  Itie^  have  been  state>d  in  a  most  complex  uiHuaer  bvOiroD, 
but  %Te  too  lenfthj-  for  presentation.  The  Ki"t  of  them  Hex  in  aU  view 
Uut  tbe  iaterDal  or^^ntii/ntioD  is  most  nftvn  triiusuiittvd  to  the  sniiie  acx, 
the  exteroal  to  the  opposite,  nod  heredity  plityii  a  ^reat  r61e;  if  a  father 
r«Mmblc»  hl«  Diuthcr.  Iiii;  dnushter  will  resemble  biiii,  vtc.  This  aab- 
lect,  like  the  rei^t,  has  rtHi'lved.-i  >;ond  deal  ut  attention  from  theorisU. 
bat  the  entire  iiwtter  io  coolu^ud  aud  i-onlradivtory,  buth  with  fact^  and 
frith  ttMlf  (n  any  one  author,  and  beromeft  dutotio  when  dtfTerent 
writen  are  compared.  Tliis  part  of  tbe  subject  awaila  sclcDtific 
inreftlzaCion. 
On  the  physlolofcy  oT  meastniHtloD.  coosalt,  besides  Jankc, 

PhjfnMoyir  der  ZfUffunff.     GRfNlIAGES.     I>elpzig.  ISKI, 

Ttila  author  preHnts  in  a  eoDdensed  form  vhat  ia  known  throuch 
TArlotU  iDTcstigatlouB  upon  the  subject  of  ovi>-  and  ^perniutneenetiu, 
meDBCrnatiOQ,  methoda  of  reproduction,  etc..  etc.  ConeerniDe  the 
simpler  pheuutneua  of  ovugoueiiU,  there  la  conHidentble  n^p-eeiuetit,  but 
hundreds  of  luvestiftiitioait  have  been  directed  toward  the  solution  of 
certain  problerat  connected  with  swnnntogeneslB  We  may  roushly 
nco^ixe  the  following  Achoolit:  (t)  Those  who,  like  Blondl,  believe 
only  one  vort  uf  celU  cxislA  in  tlie  testicular  epltbelliil  layer,  and 
ml  the  lurjte  c^-lU  near  the  wall  of  the  follicle  bud  off  nuclear  bodies, 

'«ach  of  which,  by  karyoklnt-tlc  division,  Qually  produced  n  ({roup  of 
cells  from  which  the  spermaCou)&  arise  by  direct  metamorphosis. 
'llHwe  cells  or  sprrmaUfbtatta  are  arrauKed  in  a  column  whose  base 
embraces  the  perennial  mother-cel).  (2)  Those  who  think  the  basal 
c^l  i«  tbe  female  part  of  the  orixiaal  Kernwell,  aud  will  be  thrown 
(3)  Thone  who  think  the  basal  cell  Lt  a  distinct  kind  of  cell  with 

_  ilcb  tlie  spermatozoa  proiluced  outxitle  it  huva  sfcoudurlly  coqjogated 
for  nutritive  puri)OSf^fl.  (-1)  Those  who  believe  theite  cfllfi  are  only  lap- 
portioK  plKiiii-nt>.  furnishing  a  sort  of  s|)ongy  net  wlthla  tbe  meibea  of 
which  the  «|M;ru)att>/iia  arc  tield  until  dischargtMl.  It  U  the  flr^t  two 
wbools  whn^e  differeuce  U  of  radical  interent,  tliough  it  may  be  men- 
tioned that  Haltilani  thinkn  the  '*yolk  nucleus**  soiiietime<i  (tnen  in  eggii 
rrprc«eDi«  an  epithelial  (male)  cell  from  the  mother  which  hao  fertllizetl 
the  egg,  anil  tluit  a  similar  tertillnition  of  female  procoplasni  from  itie 
lAtber  takes  place  in  xpermatngenenift.  Uut  wu  pass  uu  to  the  main  HUbJect, 
and  refer  mainly  to  'lllller's  work.'  In  animals  then-  are  delinito  se-asons 
when  the  repruduL-tive  activities  are  at  their  height,  the  physiological 
•late  btlnc  known  as  "heat  "or  "rut."  This  period  has  been  established 
lo  cODDertloo  with  nutrition  and  climatJc  conditions  favorable  to  the 
rearing  of  the  young.  'I'he^e  periods  u'miily  occur  at  the  same  time  in 
the  two  sexes.  Itoih  undergo  the  profoundent  phyAlological  and  psycho- 
logical changes,  everything  iscenilug  to  subserve  reproduction.  (Od  many 
of  thrse  points,  cf.  Darwin).  When  we  turn  to  um(i,do  we  And  anything 
compnrabief  A:  tbe  [>cricMl  of  puberty,  the  human  vouth  of  tMith  «cxee 
develop  upeciiil  eliar«cUT>  thathavea  reprodnctlvp  dlRiilUcBiu'e,  hut  thOM 
characteristic*  are  practically  |>ermHnent.  In  the  femiilc,  however,  there 
ta  a  tnoulhiy  rhythm  ■uppoiet!  t^  l>e  comparable  to  ilini  In  aniitiul*.  Tlie 
medlckl  dictum  now  i«  tliat  meufitruntlon  iu  ovulation,  or  murks  the 
nicceetive  completions  of  maturations  of  ova  and  the  hunting  of  a 
OrsaJiaD  follicle,  setting  free  the  ovum.  Tbe  ovum  is  received  by  Uio 
FUlopioi)  tubes  and  carried  to  the  utenu  by  the  ectlOD  of  cilia.  Meeo- 
while  the  spermatoioa,  If  present,  swim  KCtiTaly  against  the  ciliary 
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current,  and  meet  thn  egg  either  at  Che  nurfaoe  of  the  orarieft  or  In  the 
tube,  or  at  times  only  iu  the  utorus.  The  point  of  meeting  decennluea 
the  retfttive  age-t  of  the  two  elomenu,  and  \f.  supposed  to  m  of  slguifl- 
cance  in  determiniug  the  sex  of  the  product.  The  egg,  when  fertiOzed, 
Is  ati  ttidependpnt  hpinf;  th.it  becomes  parasitic  upon  the  uterine  walls 
cau<ilog  the  ueighburiiig  eelt>i  to  proliferate  auu  grow  around  U,  and 
sueoesfftlvely  to  develop  the  placenta.  This  effeet  of  the  egg  uiwa  the 
tis-'ues  Is  exerted  upon  otlier  organs,  as  seen  In  abdominal  pregnancy. 
and  Is  in  lt«e!f  :l  very  reninrkable  pheuomerion,  which  vnu  be  uoderstood 
only  when  ttie  geueral  principles  ul  punuUbm  as  exhibited  throughout 
nature  are  understood.  Fertllizailoo  has  other  cfl'eets,  «uch  as  may  be 
felt  by  the  mother,  but  Ita  dret  evident  efTeut  U  the  supprension  of  the 
men<)Cfl.  Flow  is  this  aecompJlshed?  Meostruation  Is  the  prriodic  cod- 
gpstlon  of  the  uterus  and  ovaries,  succeeding  a  gradual  hypertm]thy  of 
Hie  uteriue  walU  and  endlug  by  n  sloughing  away  of  the  extra  growth. 
What  Is  the  slguilicauoe  of  ihl??  'iTjeory  iilone  givp?  It»  nncenaln 
answer  Co  both  qucatious.  Wu  know  but  few  facts  In  Hddicion  to  the 
above  enumerated  ones.  We  Uuow  that  concpption^  are  most  freijueut 
Just  Uuuiedlately  Muecvedlug  the  flow.  I'lliiger  thlnkH  the  old  mucosa 
lUR  been  taken  away  to  prepure  a  fre>^h  surface  for  the  attachment  of 
the  egg.  But  case's  of  conception  at  any  portion  of  th«*  period  are 
known,  and  if  such  occur  juH  before  a  flow,  the  Unw  is  still  suppressed. 
I^wenthal's  view  Is  that  llie  length  of  the  period  is  Hxed  by  the  length 
of  time  an  egg  may  romaiii  iinimpregnated  in  the  uteru)«  before  it  dle^. 
The  egg,  on  this  thvory,  is  puppost-u  to  fixate  Itself  before  fertilization 
and  to  eao-ie  the  niuco.%jt  nrniiferation  (just  a»  if  feitiiize<li.  hut  when 
fertilization  Is  delayed  until  the  egg  die?,  hu  abortion  take«  place  which 
is  menstruation.  Then  the  uterine  congestion  aQecting  tiie  ovaries 
causes  a  new  follicle  to  buret,  and  the  experiment  Is  repeated.  SUni* 
larly  FIcsch  holds  menstruation  to  be  a  washlug  away  of  au  eggtoo  old 
for  f«rtiltKation.  Casea  are  known  of  men.«truatIon  continuing  after 
complete  removal  of  both  ovaries,  which  fact  sfi-ms  fatal  to  thi<  iugen- 
lous  theory.  To  he  sure,  the  menses,  like  other  sexual  chrintciers,  have 
become  csubtlnhed  becau&e  of  the  nreseuce  and  development  of  the 
ovarlefl.  (Se*  Palles,  *^' Ph(lo*'>)'hy  uf  M^ngtrantiuit,  Conf^ion  and 
SUrilUy^"  In  t>r.  SeiguU's  series  of  Ainerlcau  Clinical  I^ecturcs,  Vol. 
Ill,  Xo.  3,  N.  Y.,  1S77).  Once  eRtablUhed,  there  seem^  to  he  a  sort  of 
InUcpeudeucc  In  the  aoclvitv  of  both  or^au*  which  u'ually  coincide  in 
their  periods ;  such  is  tlie  view  of  BelgeT  and  Kelnstadcer,  'but  Fockkto* 
tow  thinks  the  fact  that  ripe  follicles  have  been  found  in  the  iut«nuen- 
etrual  period,  shows  that  ovulation  Is  not  periodieal  but  rnntinuoun. 
Carpeutcr  advoontoa  the  view  that  the  egg  docs  not  reach  the  uterus  to 
be  fertilized  until  a  week  or  more  after  tne  cessation  of  the  flow,  and 
hence  the  I-evitical  prnhiblilon  of  coitos  nntil  aft^r  thl'*  time.  On  the 
other  baud,  Lot'weuhardt  thinks  the  egg  leaves  the  follicle  before  men- 
struation ;  and  the  indf»pendence  of  ovulation  from  menstniation  l» 
flbown.  according  to  Wlnckei,  by  the  occurrence  of  ripe  follicles  In 
females  who  have  never  menBtrua'ted.  J^appey  has  shown  that  at  three 
years  of  age  the  ovaries  nre  furuliili'-d  with  their  complete  stock  of  eggs 
(nearly  a  mlilion),  anri  Morgagni  rel.ites  n  case  of  a  babe  four  moQCOS 
old  which  menstruated.  Cases  of  continuous  menstruation  as  well  as  cotH 
tinuous  Inctation  are  known.  Xur^^ingusunlly  stops  menstruation,  and  If 
excessive,  may  cause  atrophy  of  the  o%-aries;  or  If  suddenly  stopped, 
caoses  OTariao*  Inflammation.*  The  reflex  connection  of  the  bre-ists  and 
reproductive  organs  Is  also  testified  iu  other  ways.  Excessh'e  continence, 
as  well  as  excessive  veuery,  cau^tes  n  cessation  of  the  menses,  accom- 
panied by  sterility.  Fertility  is  related  to  the  vigor  of  menstruation,  but 
not  in  an  absolnt'e  manner.  *  Conceptions  of  uou-iin-ustruuttng  women 
are  known,  but  cessation  of  menses,  of  fertility  and  of  ovulatton  occur 
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ffmatUDeou^ly  At  tlie  change  of  life  (See  Till  in  flret  «ectioD).  Tliis  is 
ttxHit  the  extent  of  oar  knovledf^.  but  no  theory  has  saUofactorily 
comblocd  these  fHt-ts  Into  s  luirtuooiDa?  whule.  Cases  of  male  meu^tru- 
ation  ntf  known;  th<^  rev!pwer  han  eiveu  reaiion  for  heltevlne  In  the 
preseuve  of  a  muathlr  rhyOttu  that  afle<.-t&  nil  the  psychic  as  weU  ae  bio- 
logical actlTitle.i  of  both'  wxen.  {A  btudj/ of  Drfoma.  ThlA  JopRNal, 
»<ri.  1, 1888.     pp.  3**7  pt  s»-/.)- 

Let  D«  look  A  little  fnrther  into  the  snhject  of  jwriodiclty,  which  U  fo 
closely  related  to  or  depeudeut  upon  the  presence  of  llie  reproductive 
organs.     Firnt  counalt : 

PeriodtxM  Pt]f(h"$en.     Kirn.     Stuttgart,  1875. 

EsquiMl  lias  furmulated  the  law«i  of  periiKllcity  tn  disease  :  diseaae  may 
l)e  iM,  Iniemjillent  duelo  the  cyMc  development  of  purawites;  or  and. 
due  to  defluiteiy  recurrinfr  ciiuoe?.  or  Sni,  si^  related  with  mcniitnial 
periods,  or -ith,' due  to  other  diROii-«es  themwlves  dne  to  periodic  condl- 
tlons.  and  5tb.  due  to  no  ai^sipiable  i^uae.  The  length  of  the  [leriods 
may  be  very  varinbie  from  honrs  to  davs  or  week»  or  months  or  even 
jeara.  The  lenjrth  of  the  relation  of  tfie  depre^ecd,  the  normal  and  the 
exalted  portions  of  the  periods  of  cyclical  uisnuity  mny  )^e  various  and 
may  chnnfije  progressively  dnrin^  the  run  of  the  affection.  Certain 
(Ceueral  observ;tlloD8  umy  be  made.  Periodic  diseiises,  (mental  diseases, 
or  those  in  which  p«ychlc  symptoms  are  very  prominent,  form  the 
Jariceit  class  of  periodi;-  liiseasi-*],  develop  iiBuall'y  durlnj;  the  adolescent 
flta^  of  human  development  and  are  common  aj^in  at  the  climacteric; 
more  than  half  of  the  cases  are  actompnided  by  sexual  exultation  or  by 
a  desire  for  stimulants.  Cases  often  show  an  alternation  of  melancholy 
and  mania  sepanited  by  clear  Intervals.  Sui,*h  ca»es  nre  jzrapblcally 
represented  by  a  cur%-e  rislne  and  falling  saccessivety  throngn  a  normal 
ierel.  A  typical  case  of  cyclic  or  circular  psvchosis  pre»euted  a  nominl 
interval  of 'some  months  followed  by  melaocfioly  that  turned  to  mania 
with  a  couple  of  days  clear  interval  separatluK  the  two  ^tate?,  at  the 
same  time  the  sen"«  of  double  personality  was  intense  In  both  conditions 
of  abnormality.  Tlie  periods  themselves  may  be  ^ouped;  several  fail 
close  tof^ether  and  then  follow!>  a  long  free  Interr^  sncceeried  by 
another  ^roup  ot  wavet.  Small  wave^  mny  Xm  found  superiuiposctl 
Bpoo  the  larger  ones.  Finally  ca«ea  are  eonalderc<l  In  which  each  wave 
begins  with  either  exaltation  or  depression  and  ends  with  tlie  fame 
phuCf  the  opposite  condition  forming  the  middle  of  the  wave.  These 
<M4t  an  nnitod  ulth  disease  ot  the  reprtKlucllve  organs  and  occur  in 
eonneotSoD  with  the  menstrual  period.  KraflVEbing  refers  the  sexual 
trouble  to  a  neurfieis:  but  Ivlm  reminds  a*  that  this  neurosis  was  stim- 
nlateil  by  the  periodic  ovalation  causing;  a  wave  of  cerebral  bypenen^. 
Om  case  shoM-ed  that  the  brain  cooKCtttlon  was  due  to  a  perioatc  swell- 
tfiJt  of  the  thyroid,  pressiug  the  jugular  veins. 

X(n  B*Untg  xnr  l^/ur*!  vom  nie»4(rtial<a  /jrsMfn.  Bartki..  loang. 
Dissert.    Berlin.  1S87. 

After  noting  that  oni-thinl  of  the  cases  of  female  liuanily  arc  trace- 
able lo  menstrual  dioturhances  this  author  claasltlen  cases  of  |>ertodlo 
dUeatefaito  thoK  who«e  period  coincide*  with  the  uien^tntal  month,  and 
thow  Ihat  do  not.  The  tirst-class  has  two  snb-divlslons,  thone  truly 
Insane  and  tiiosi-  m-rvnuNiy  disturbed  withimt  real  mental  Hlienatton. 
The  brochnrft  la  in  the  main  a  detailed  study  of  a  Kinftir  case. 

An  able  handling  of  the  subject  Is  »cen  In  the  next  work. 

Ulher  dU  OtatUt  des  periodltehtH  trrejifdu.     Koster.     Bonn,  1683. 

The  moon  U  from  47  to  M  thoosand  miles  nearer  the  earth  In  rierlgee 
than  la  a|>ogee  and  exerta  a  correspondingly  greater  efleci  (i;  upon 
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the  state  of  tbe  earth  (nuKnetio  and  f^raTltatloDal).  The  cltne  of  com- 
pleting a  revolution  about  the  earth  in  cAlIe<I  nn  anomitliiUc  pf-rfod 
and  varies  from  2i5  to  20  days,  HVeragy  371  days.  The  moou'a  phHKes 
forni  th>?  n'jtiodif  pfrind  of  a  little  more  thjiii  2I>  day*.  (Tlic  nnouiaHBtic 
period  i»  tiie  8:ime  as  tha:  tailed  a  phveioloeical  month,  of  fourww'fcs  or 
as  ilavB,  by  thft  reviewer,  In  the  article  on  nreains  noted  above.)  Koster 
takes  the  week  of  7  days  u^  the  auoinalistic  number  and  ualDg  It  an  a 
divlaor  aBi'ertalned  the'fact  that  nearly  nil  periods  observed  lu  jieriodle 
dlaeaees,  uo  umtter  of  what  lenieth.  are  comiwjuLded  of  varloun  multl* 
pies  of  this  number  of  dayft.  It  in  unfortiinnte  that  the  Dumber  Is  so 
imall,  because  a  variation  of  only  three  days  la  sufficient  to 
nullify  the  i^eneraM/Htiiin.  The  reviewer  has  hlotexl  In  the  article  on 
dreitnU  that  the  period^  may  var>',  being  shortened  and  leof^thened  by 
dirrpTOut  cj»uM!«;  this  Rwin;^or  a  monthly  period  mny  be  tm  threat  aft 
seven  days,  i.  e.,  meuistruBtiOD  in  place  of  coiuIdk  on  the  23tb  day  may 
be  delayed  as  mtich  a*  a  woek.  Such  variation"  are  probably  prefteut  In 
the  m^ortty  of  castas  cited  by  Koslcr  and  explain  the  following  statis- 
tics. Oat  of  94*2  vraveK  recorded,  1*20  coincide  with  the  iLUomall^tic 
period,  339  fall  one  day  out  of  the  way  (exacerbations  be^lnninr  at 
ulgbt  often  reconlcd  next  day] ;  30fl  fall  two  days  out  and  172  fall  three 
day!4  out.  An  inspection  of  Koster's  tables  show))  that  in  the  main  the 
anomalistic  law  f^ovenis,  but  from  the  nature  of  tbe  Oise  the  method  of 
summation  presented  in  the  statistics  as^ust  recorded,  is  hardly  a  filr 
showlne  for  the  rhenry  and  does  not  weigh  much  in  favor  of  the  real 
facts.  Koster  has  failed  to  realize  that  theite  periods  are  not  related  to 
the  astronomical  facts  as  the  lidtsfl  are,  but  are  independent  associations 
obscured  by  many  secondary  reat-tions*  of  living  matter.  Darwin  has 
Bought  to  account  for  the  menstrual  period  by  tbe  effect  of  the  tides 
upon  our  di.al»nt  aquatic  ani.'eHtiir!),  but  there  H  no  need  of  Rotng  so  far 
away.  The  effect  of  the  niorurs  phaws  and  also  of  sabbatical  observ- 
tino^  acting  through  the  mind  upon  the  body,  or  else  as  favoring  (."ertain 
suxuul  activities  is  sufflcient  in  itself  to  account  for  the  ex!»tenve  of 
the  period.  That  meteorologlc&l  conditions  act  on  tlie  bodv  is  not 
dented,  but  they  are  iu  no  sense  to  be  taken  as  producing  foe^-ltablc 
efftocte.  Association  can  overrule  a  purely  pbyslcAl  effect  upon  the 
body.  There  are  marked  diurnal  wave*  of  fever  exacerbatiou  aud  of 
the  temperature  In  normal  cases  as  from  7-10  A.  u.  and  3>4  P.  M.,  hut 
here  also  arc  great  individual  variations.  The  time  of  perigee  or  apogee 
Is  recognized  as  peruEiarly  critical  especially  In  mental  dTseftses,  Dr. 
Solvletie  has  called  ttctention  (from  seven  years  observatlou)  to  the 
parallel  variations  of  the  earth's  magnetism  and  of  psychic  dUcurltance. 
The  Kplrlts  of  some  people  rise  nnd  fall  with  the  state  of  the  barometer 
and  It  Is  said  that  bees  indicate  a  coming  storm  even  more  certainly 
than  that  Instrument.  Suicides  are  most  frequent  near  the  aummer 
aolstice,  (compare  the  curve  indicatiug  the  rcpruductivc  activities). 
Observations  of  the  same  data  are  needed  for  the  t^outhern  hemlsptaen 
to  show  whether  this  Is  an  effect  of  heat  or  of  the  relative  diatauce  of 
the  sun,  but  we  may  venture  to  prophesy  that  the  po^lclon  of  the  bud 
will  be  found  of  no  Importance  except  as  It  afTocts  temperature.  The 
eleven  year  jwriodlclty  of  the  sun  spots  is  known  to  affbct  the  earth's 
magnetlflm  and  its  cllmnte.  A  study  of  the  movcmeutfol  civtUzatioii 
Is  needed  to  ascertain  to  what  ezte'nt  this  period  Is  represented  In 
biology.  Another  period  U  presented  by  the  atteruatlou  of  quadrature 
and  syxygT  of  suu  and  moon  with  our  planet.  Here  is  a  field  for 
ooDSlderabfe  statistical  study. 
At  this  point  we  may  conveniently  consider: 

Zvuammenhanff  df^r  GftrhUchtnlcrnnkhfiten  mil  nfrr^Mu    Leiden  %tntl  die 
CaMrctioh  bet  .Veuroac h.     Hkqah.    Stuttgart,  1883. 
Castration  does  not  always  eradicate  sexual  feelings.    Nearoaea  that 
begin  with  puberty  are  related  to  the  jkeriods  in  some  definite  way 
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cither  occuitIdic  ilurhiK  nienatniatloo  or  In  the  loterval  or  else  during 
pr*gl«n«y  only,  and  are  (t«»iM»nd^nt  upon  the  iiympathy  belwwn  nil  the 
orgaiu  of  Uie  body  a»  exitU'd  by  the  psUiolofrioal  chanf^ca  occurring  in 
the  reprodnctlve  orgma*.  Presdmre  njion  the  ovarie«  cnit  produce  or  can 
Mop  cODValsiODV.  Here  wc  may  trfer  the  reader  to  certain  anpects  of 
hypnoHim  and  the  so  called  "hynnogenic  xonep."  Dr.  McKcuzie  ha» 
«howa  that  UB^al  dt»ca<M<  \»  de)H:udent  oo  genital  irritntioa.  IIm!  dedao- 
rionn  ar«  plain,  vi?^ :  that  the  irproducdvp  orgAOS  »re  In  nervous 
connection  wUli  V!iriou<)  parl^  of  the  bodr,  and  hypaoCl^ni  which  Iua 
n*r«iTe<l  niDch  Hght  from  comnariflon  mitli  ihf  pHenomeou  of  nurinal 
sleep,  ought  al-n  to  be  vicwvd  froui  the  H-xual  stuudpoint.  The  Bchool 
of  hypnotUts  (Nancy)  that  Interpret!*  the  phenomeni  as  fomn  of  true 
•leept  aUo  Btate  that  men  are  as  susceptible  as  women,  llie  belief  of 
tb«  mesmerlsu  that  women  are  the  more  nustceptibte  may  In  port  be 
explained  by  their  methods,  which  in  many  instances  lead  to  vandal. 
In  chli  connection  we  may  naturally  consider  the  snhject  of  ec^tacy. 


MMtm  dM  Metuc^en.    Manteo.azza.    Jena,  1SSS,  pp.  4G1. 

RcctanT  U  defined  as  n  worship,  a  giving  up  of  the  will  to  the  dom- 
inance of  an  emotioo  :  but  th»t  emotion  should  be  I't  nn  elevaUng  ftort. 
Examples  are:  the  different  »ort^  of  love  and  friendship,  patrToClun, 
•eUeaerlflce.  religious  vision,  contemplation  and  pruyer;  esthetic 
nptorea  In  relation  to  music,  color,  evmmeiry.  etc ;  the  Intellectual 
eeataticii,  a«  dUplaycfl  In  •"loquence.  action,  pursuit  of  truth,  ftcle'icc  or 
philosophy,  and  In  mental  creation.  The  ecstasies  of  animals  are 
eODSected  with  eexual  reprrHliu'ltun:  the  Inve  fiongo  and  love  t>ower« 
mav  alio  be  referred  to.  Among  children  U  found  the  ecstasy  of  play 
«IM  motioD  which  may  be  termed  *'  muscle  drunkenneM."  Home  alck- 
MM,  Joy,  love  of  solitude  or  of  society  are  brought  under  the  categories 
ci  ecatade*.  FHeodshlp  i*.  a  **  LuxusgefUhl. "  Lore  Is  a  necessity 
rrowtttgontof  the  union  of  parte  needful  to  form  a  complete  man. 
The  soul  b  Bcxed  a»  well  a4  the  body,  and  soul  union  may  be  telt  In 
which  the  'llghteit  bodily  contact  ("even  a  bias)  would  l»o  felt  to  be 
rarlhly.  Tlie  work  Is  poetic  and  beautiful  as  a  literary  production,  but 
hardly  as  valuable  as  his  anthropological  ^ludlea.  The  &ame  author's 
'*  UrgleDe  der  Llebe  "  and  "  I'hyiiiologit*  ilcr  Llcbe  "  ure  nut  the  cijual* 
of  the  "  Ekstasen,"*  neither  from  a  ^cltrntlflc  nor  from  a  literary  itLaud- 
point.  "Hie  effects  of  ecstasy  when  excest^lve  are  luturlou»  to  health. 
AmoQ|E  aboormal  ecstasies  is  to  be  claseed  that  artmclally  prodneed, 
which  in  Ui  lowest  phases  Is  presented  a^  alcoboUi^m,  morphlulam.  etc. 

Tbeae  pbciumieoa  hare  Important  bearingB  on  many  of  the  problems 
of  eex  which  wc  cannot  now  fltop  co  point  out.  The  craving  for  »tlmu- 
lanes  has  very  evident  analogies  with  the  Impulses  accompanying 
pemrsloos  of  the  nexual  Instinct,  of  which  a  woM : 

Ai  In  Itii  normal  development  love  between  the  sexe*  U  the  most 
charmlag  and  nnlversally  attractive  of  human  emotions,  so  In  itsfwr- 
vmioH  It  Is  the  most  diigustiug  and  repellaut.  The  sbnorniaUtles 
hare  received  a  certain  amount  of  atlenilon  from  alienists,  but  the 
amnunl  of  Infonnatloa  as  to  normal  actloD  which  the  study  of  th'^e 
states  can  yet  furnish  Is  Insufficient  to  justify  a  detailed  connlderstlon 
oCtlMVi  hen.  Those  desiring  to  pursue  the  subject  further  may  be 
ntunA  to  the  following : 

Arl*(OTcr««9B  dt  rtnttinct  trxuft.    CnEVAl.tER.     rari:t.  188S. 

1886. 

i£  rnmomr.    Glcy. 

'X«jWlfc*fif  itoa*  rntamr.    Bvttrt.    In  hi»  £tudet  psycholi^  rxpM- 
kUle.    Paris,  lt*if$. 

Klum-EBnio.    StuUgart,  1887. 
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The  chief  jioint*  of  interest  to  pBychoIojiy  may  he  very  briefl?  sam- 
nurized.  Theee  pnthulufck'ul  cas^vn  t^liun-  llmt  the  etnotlon  uorrnafly  felt 
ton-Hrd  an  indltidaal  of  oiipoaitc  np-x  may  Fiitl'er  ehaoge  iu  its  whole 
charActer,  or  uiay  be  traasferrcil  Ct<iifcU«.T  with  the  feeliug  of  fthnme  and 
the  whole  complex  of  ULKoriated  feeltn^ii)  to  an  individual  of  th*;  wtoe 
Bex,  to  H  lower  aDinml  or  evea  to  iDuaimutc  objucts,  iucludlue  corpfcd^ 
aod  be  felt  with  rcrprence  to  ioch  thinffn  alone.  Caeea  of  all  d^-greea 
between  the  oortuHl  and  thetie  reiuiirkiiUe  extremes  are  found.  In  manjr 
CAMS  ll  eeeniB  an  if  xufhi'lcnt   knowledge     at  the   &tnrC    might   have 

{irerented  their  di-vvloptneut.  Tliu>«e  conuitions  arise  through  aoaiom- 
cal  leMon«  nr  defect'*,  through  dlpense  (f^speciallv  diiteaae  or  breaklag 
down  of  the  eentral  nervout«  ^yetccn),  by  coDgenltal  tendeocy  and  by 
direct  acquirement.  Some  have  apeculated  that  the  tnttid  Is  sexed  and 
may  be  of  opposite  i»ex  from  the  iKKly.  Other?  look  to  the  prlociple  of 
fltavlAm,  fllmihir  things  bBiiig  wide  «pread  in  the  customs  of  lower  races, 
and  huving  had  |>ariil1cl  even  among  the  more  cultured  people  of 
antiquity.  'ITio  ellorta  of  the  raedi.wiil  church  for  the  erndfcatioD  of 
lust  bv  the  ?«paration  of  the  ^x<^fl  iu  convents  and  moDaaterieA  fr^ 
quentiy  resulted  only  in  its  transformation.  The  work  of  Krofit-Ebliig 
1b  M  present  the  mo»t  complete  upon  the  ^abject,  bringing  tn  tii« 
authropologiCAl  an  well  aa  the  pathological  aapcctii  of  the  qaestioo. 
Rinet  nad»  a  latent  po^Kiblllty  of  these  perrenionB  in  normal  people,  in 
that  thoy  tend  to  give  exaggerated  importance  to  subordloate  matters 
which  in  his  term  Ik  "fetuoUm.''  Cases  of  perversion  are  rare  wfUi 
Ravage^,  ami,  he  betleves,  occur  cbleQy  with  those  persons  who  allow 
imagination  to  replace  a  sensation  by  an  image,  a  process  allied  to  the 
t«naenev  to  abstraction.  We  now  torn  to  a  cousideratloa  of  the  aothro- 
pological  tide  of  the  subject. 

LHruttnct  sextul  ches  Vhommti  ct  efurx  let  animavx.    Tti.ueit.    Faria,  1889. 
pp.  300. 

The  author  introdaces  the  subject  with  this  thought: 
The  oreaua  of  the  body  have  reference  to  two  great  ends,  one  the 
nrefiervjitlou  of  the  individual,  the  other  the  preservation  of  the  srtecien. 
The  latter  la  the  more  Important  function,  the  former  being  subordinated 
to  this  end.  Then  follow  ch-ipters  on  the  origin  of  sex,  fertiiizaliou, 
the  reproductive  ingtinct,  the  sexuul  Instinct,  etc.,  etc..  must  of  which 
we  have  incorporated  iu  its  proper  place.  ITe  coDslders  that  Darwio 
has  Htrvtched  a  point  Id  supposing  the  females  exercised  a  choice  of  the 
mules,  the  actR  of  "  courtship  "  tending  rather  to  excite  pa<u«ioD.  Per- 
version of  sexual  Instinct  are  ofteu  seen  among  animals.  The  snbjecb 
of  animal  marriage  concludes  the  zoological  portion  of  the  book.  Both 
polygamous  iiud  uiooogamic  familk-4  oxl'^t  among  the  animals,  and  each 
sort  limy  iir«M-ut  social  or  solitary  mctho<l3  of  life.  Tlie  necessity  for 
rearing  the  voung,  in  order  that  the  ppecles  might  be  properly  main- 
tained, rwiuin-il  trie  development  of  thOM  psychic  powers,  that  unite 
thfl  members  of  the  family,  and  the  members  of  the  troop.  How  won- 
derful the  psychic  powers  of  such  colonies  as  the  bees  and  ants  are  la 
well  known.  In  apes  the  physiology  and  psychology  of  sex  closely 
resemble  those  of  man.  Tiie  basis  of  sex  love  among  men  Is  repro- 
duction, and  among  savagejt  exists  as  such  and  nothing  more.  T)t» 
successful  fertlliwiliOM  of  the  ovum  by  artilicial  methods  show?  that  the 
psychic  accompaniments  are  not  biologically  neceJis-iry.  but  are  the 
activities  of  a  dcvelO|wd  psychic  orgaiiigm.  'Hie  following  elements 
have  been  important  In  developing  present  conditions  :  (l%thc  standard 
of  beauty  leading  to  ornamentation  and  poDbadlzatloo ;  (2) ,  the  sense  of 
shame  In  connection  witli  the  public  gaze — the  result  of  education,  aa 
witness  the  Imioceuce  of  childreii;  [3).  the  authority  of  parents  and 
parentt-in-law ;    (4),   the  necessity  of  rearing  the  offspring,  at  first 
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-enHrely  left  to  tlit;  mother  and  iu  some  catcs  dcvf^loplng  %  orauntmittie 
relfttioD  atDOD]{  tli«  menilK'ni  of  II  tribe  (AudniuHU  Iislaiiden^;  (5^,Je&l- 
ousj,  teiul\oe  to  the  AppronrUtlon  of  tlie  weaker  f>ex  exclnttivcir  by  the 
itrunrer  in^es  cau!<tiig  the  imniKhiii<.-nt  of  «Hlult4>r,v;  uuRppropriutcd 
temt&c  9tUI  remained  common  property,  (primitive  proittitutton).  With 
respect  to  the  procuring  of  the  wife  —  slic  in  ut  Iir«l.  taken  prisoner 
In  war  and  like  ottirr  booty  distributed  In  the  divi^tion  of  the  i^poils. 
Ab  bdl-Ii  Bh<^  i<«  a  sIato  tlraply.  Iu  case  friendly  relutioim  exi^t  between 
tribex  the  wife  may  be  twcured  by  purchase.  (CurioitKly  enough  in  some 
places  u  mock  buttle  often  constitutes  the  we<Uliug  ceremony  m  a 
reminder  of  an  ancient  method.)  Tlie  law  of  supply  and  denmiid  now 
Tules,  and  if  wlvet  arc  much  dOAlred  they  bring  a  corresponding  price  to 
the  nther  fortnnate  tn  a  large  family  of  girls :  the  revaive  conditions 
gave  rise  to  the  dowry.  The  following  worlc,  though  more  special, 
treat*  of  the  evolution  of  love  aiuoug  men  and  animals  and  may  be 
toeerted  here. 

JtvmaMtf  Lovt  amt  Pisrtonal  Beauty.    FmCK.     London,  1887.     pp.  660. 

The  main  the^dit  l^^  that  beauty  in  the  olTspring  is  dependent  upon  the 
development  and  free  nway  of  romantic  love.  Ily  romantic  love  la 
meant  the  love  treated  of  by  poet>i,  the  impulsive  plAV  of  the  cmotloani 
nature.  This  love  U  a  nioileru  dvvclupincut  uccordiug  to  Fiuck;  and  in 
the  main  he  ii  right:  it  lit  ih«!  evolution  of  the  esthetic  nature  of  man  as 
wen  al»o  in  the  development  of  musk-.  But  this  position  ithould  not  lie 
held  in  too  M.rlct  a  sense.  The  ^uie  love  undoubtedly  beat  in  the  heart 
of  Jacob,  wtien  he  tolled  fourteen  years  for  Jiachel,  aiUiough  lie  may 
DOC  have  i*ompo9ed  poemit  or  manifested  other  extravagancies  of  modern 
ijove.  wlilch  are  In  a  great  measure  due  to  an  over  excitable  uer%*oas 
system.  The  great  majority  of  successful  marriages  are  probably  not 
preceded  by  the  extreme  inanifc>itatlouii  of  romantic  love,  but  by  those 
more  qoiet  bonds  of  friend<itiip  that  join  hiindf^  with  reo^^on  and  sease^ 
and  which  are  older  tliau  hifttory.  beauty  which  Ih  an  index  of  health 
it  depeudent  on  the  free  play  of  those  psychic  forces  that  imjx*!  to  repro- 
duction, univcnialty  operative,  manifested  even  down  to  the  protozoa. 
It  it  the  restminr  or  the**';  forces  by  scheming  parent?  who  make 
marriage  a  ivccnniary  .tpeculaltOD  that  uuites  natures  more  or  less 
■terile  nlth  each  other ;  or  that,  if  fertile,  produce  second  rate  offspring. 
This  work  is  evidently  written  fur  the  people.  A  spirit  of  levity, 
however,  detrncu  from  Ita  dignity,  and  ItA  facta  are  called  from  various 
authorities  and  are  not  always  handled  with  sciontlfle  acumen. 

AmtkroptUoffi»ch-initurhi»toHj^he  Stttditn  der  Oe»ckleciU»tKrhiUtnltMt  des 
Jf«a«cAea.  Manteuakza.  Jena,  18S0,  pp.  380.  Translated  from 
the  Italian. 
Ttifl  author  has  travelled  extensively  and,  together  with  colioctlons 
from  ntiivr  authors,  presents  his  olxiervatlons  In  a  most  clear  and  fascln- 
aclDg  manner:  the  work  Is  undoubtedly  the  best  that  has  appeared  from 
hia  peu,  and  It  de)>erve!)  an  English  dress.  The  first  chapter  of  the 
•eventeen  is  devoted  to  a  de^criptiou  of  the  rites  with  which  savage 
petole  ceicbrati>  the  establishment  of  puberty.  In  all  the  anthropo- 
Ngloal  relation^,  the  Australtan^  hold  the  most  hnponant  position; 
dwlr  blgbeat  development  hehig  on  a  level  with  the  lowest  seen  in  other 
raoes;  and  at  the  same  time  their  various  tribes  pre^nt  all  the  llnk^  of 
(be  dURirent  stage*  of  development,  from  the  mOHt  jirlmltlve  and  purely 
animal  stage  upward.  'Ilie  Malays  and  negroes  come  next  In  order,  tlie 
American  alxiriglneH  and  the  'l^uraulans  next,  and  then  we  begin  with 
the  IllDdood  and  travel  westward  with  the  tidal  wave^  of  Caucasian 
clTUlmlon.  The  ceremonies  of  the  putKTtydeciaratlon  constitute, 
with  the  Autnllana,  a  sort  ol  an  inltiatioD,  secretly  cuodoctcd  (the 
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women  befog  nerer  «Iloirpd  Dear),  of  the  youth  to  mcmberahlp  lu  tbe 
tribe,  who  heDcefortii  liu  the  privtlege  ot  itelsxg  a  wirrior  and  of  uteal- 
Idk  ft  wife.  The  ceremoolen  conAiitt  Id  the  removal  of  the  tuir  or  hevd 
wuh  B  sharp  stone  and  ofteu  wme  teeth  are  knocked  out.  and  otbn* 
mntllatloDS  (nometimeK  crippling)  are  nuffered.  Wheu  the  girls  ot 
Vk'torla  attain  fiD  »)£«  nr  twelve  rears  they  uadergo  a  »omewuat  le«s 
Spartan  trial,  but  like  their  brothers  are  more  or  less  besmeitred  wiUi 
filth,  the  renir>v:il  of  whk-li  conittitute^  the  cIosIqk  ceremoaT'.  SimUar 
riteo  have  beenobsi^rved  among  the  Indians  of  CaliforniA.  TTie  sense  of 
shame  U  very  feebly  developed  and  while  dres$  is  sometimes  worn  It  U 
only  for  purpo«e«  dt  protection ;  yet  in  some  tribe*  the  women  umo  dre<M 
for  purpuse*  of  eoocealmeut.  Lu  higher  races  the  law  holds  that  the 
female  U  more  modest  than  the  male.  This  sense  of  shame  extends 
eveu  to  the  face  with  Motiammedao  women.  The  Japaneie  are  said  to 
be  witbont  shame  and  yet  are  clothed  to  an  extreme  extent.  Strange 
coexistence  of  the  »ensc  of  shame  with  reference  to  certain  relations 
and  not  with  others  of  like  nature  are  found  nearlv  iinlven^ally.  ^Vmotig 
some  peoples  cuatiueuce  and  virginity  are  considered  as  vices,  whlla 
with  othern  there  are  htwn  by  whii.-n  those  loRtng  their  virginity  (femAtes 
alwayx)  are  imt  to  death  If  they  desire  to  become  married.  Among 
semi -civilized,  and  sometimes  among  barbarous  people,  laws  Umltlng  the 
times  and  seasons  for  exercising  the  reprodnctfve  fanvtlons  havebeeit 
enacted  and  enforced  with  great  stringency.  The  death  penalty  was 
Inflicted  (or  the  violation  of  the  l.tivitlcal  ordinances  In  chU  regard. 
Tinias  of  prohibition  Include  th<<  |H>riodfl  of  menstruation,  pregnancy 
and  lactation.  A  variety  uf  mutilatiunK  from  circumcision  to  castratloo 
have  at  one  time  and  anotlier  befii  prActiced.  U  is  supposed  that  thMe 
practices  were  for  the  nuke  of  pi>litli.'»l  MruHratiuu,  to  make  a  pecoUir 
people;  they  seem  to  Imve  b^n  niiilurtuKf^n  from  religious  motives, 
fitthoagh  some  writers  )>up)Kt»e  clrcumolKlim  to  liave  a  hygienic  MgnlA- 
cance.  The  origin  of  the  rite  of  cin-iuuci-sion  i^eems  lost  In  antiquity. 
The  Egyptians,  who  circumcised  soldiers  und  priestt;  only,  may  have 
received  it  from  Ahrahani.  But  some  South  American  Indian  tribes, 
m&uy  ot  tho  i'olyne)>iao  tribes,  the  Caflteit  and  some  of  the  African 
tribes,  and  the  Aui>trallan8  near  the  bay  of  Carpentaria  practice  it  In 
rarious  wnrs.  Among  the  savage  peoples,  it  is  purely  a  puberty-rite 
conducted  liy  priests  with  gr**Ht  secrecy.  In  its  development  to  the 
Jewish  form  the  nuvltlate  ha<«  bran  oi>eratcd  upon  at  on  earlier  and  earlier 
period.  Stages  of  this  precession  i»re  preserved  with  various  tribes. 
According  to  U'alt?.  nmny  Africiiutrit>es  practice  also  clitorldelctomy. 

Clri-iiniei)«Ion  1-*  fonsidered  a  lu-gienic  measure  by  Jaffe  (Stintitlt  dit 
Cfrcunn-'wi'jn,  Leipzig,  ISSfi).  'But  hygienic  considerations  do  not 
explain  the  operatlou  as  performed  upon  the  females,  aud  we  know 
that  other  mutilatioti^  ftccompany  the  practice  with  the  lowest  tribes; 
aud  i-oiisiicute  pretty  nearly  the  whole  of  what  may  be  called  religious 
ceremonial  of  Ruch  tribes.  Canes  in  which  castration  has  been  ptt' 
foriii<;il  Its  a  rcli^cious  rite  fall  into  two  clnj^ses,  those  in  eara|;e  tribes. 
In  whii-li  It  i.4  Important  to  keep  the  birch  rate  as  tow  as  possible  oaa 
those  where  It  in  practiced  as  an  autidute  to  lust.  It  Is  very  xenertl  to 
require  continence  of  the  prleJiC  and  thlA  has  been  secarea  throogli 
menus  1>otii  psychical  aud  physical,  llie  Scopts  of  Buula  oflbtda 
remarkable  Instance  of  all  th^  members  of  a  seot  receiving  tlUs  Blcn  of 
(heir  regetwnntlon.  Nevertheless  among  these  persons  pmslon  G  not 
•radicated.  Ilw  oMlmllatire  forces  assume  a  preponderanoe^  as  repre- 
sented In  the  incTx>ase  of  adijwse  tbsue  In  tlie  body  aud  the  acqoiremoQt 
of  wealth  In  the  ^m'iety. 

A  Ti-ry  intcres.tinz  clmptcr  h  the  one  which  treats  of  the  customs  cot>- 
ueciod  with  the  wemilng  i-ereniony.  Mancegaxrji  connider.*  them  survlvaU 
of  the  primitive  motle  ot  obtaiuiog  a  %vUv,  viz.,   by  capture,  as  nrlout  < 
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fmtures  ot  the  modera  dauce  may  be  referred  to  a  pricoltiTQ  erotic  dauce. 
ITiere  are  cortnin  noplal  Inws  whoneohject  U  to  secure  crosn  fertUiutlou, 
uid  trhtch  have  uodoubtt'dly  beeu  cvolvwl  In  a  iDuouer  aualoji^oua  to 
that  of  the  morphological  iind  ph>ftloloKioA]  cbnmccerfl  Id  the  lower 
animals  that  »erve  the  same  purpose.  The  paBslDii?,  even  of  esthetic 
lore,  ar«  strong  In  the  bo^om^,  of  ceveral  negro  tribes.  Anionx  certain 
Australians  (aod  i>omewhat  slaiilarly  wlEb  eoQie  North  American 
iDdbtiis)  all  the  members  of  a  tribe  are' known  a?  brothers  and  sisters, 
and  arc  forbidden  to  luterainrry :  the  re!>ult  U  rxoyamy,  either  by  capture 
or  by  puri'tiaip.  On  the  other  'li«nd,  in  Kpypt.  Persia  and  Peru  the  mar- 
itajfe  of  brothers  aud  sl^ter^  wm  allowed.  It  Is  remarkable  to  what 
extent  rery  dlfiferont  forms  (nonietimeA  In  out)  and  the  <inme  tribe)  ot 
Tirioas  Mclal  cnetoma  coexist  among  primitive  peopk-s.  The  children 
may  be  belrotlied  by  parents  while  infAnts,  yet  after  they  are  grown  up 
great  freedom  of  cbolce  U  allowed.  Even  after  m-irriajze  the  husband 
may  grant  a  dlTorce  if  be  finds  hl«  wife  lores  another.  The  poslclon  ot 
the  mfe  raries  greatly;  she  may  t>e  need  (like  cattle)  afl  money  and  l>e 
a  ilave  simply,  or  msy  have  the  power  to  nullify  tlie  bualnees  tratiaac- 
lloim  of  hpr  husband,  or  sit  with  him  io  legislative  councils.  Polygamy 
may  be  pmetlced  only  by  the  rich,  who  cab  support  so  mmy  wives,  or 
may  be  a  means  of  enriching  the  husband  where  they  do  hls'work.  On 
the  other  hand.  In  Thibet  a  woman  marries  a  whole  family  of  brothers 
OB  the  theory  that  one  man  is  nnable  to  care  for  one  woman.  It 
has  been  supposed  that  primitive  man  W84  without  marriage,  and 
the  children  were  reared  by  the  mother,  who  wa^  the  matriarch :  and 
naturally  the  custom  of  polyandry  arose  In  one  dlrectlou  aud  polyg- 
MDV  In  another.  Mantegapji  rfdlculea  the  "promiscuity  theory. 
Ma  Utinka  the  facta  with  regard  to  the  sexual  relatione  among  the 
lower  animals  are  coocluslve  against  any  such  \iew.  The  fnct«  are 
tint  uooog  savages  mouogamy  U  the  rule.  Marriage  la  everywhere 
XMCiBllsed  as  an  institution  for  the  proper  rearing  of  onlldrea,  and  baa 
so  other  slgnlflcauce ;  but  outride  of  wedlock  a  great  deal  of  promiscuity 
la  allowed,  without  any  ten-ie  of  shame  thence  arising.  As  soon  as  a 
woman  U  a  wife,  she  is  expected  to  be  and  is  absolutely  true  to  her  hua- 
bAod.  Th<>  limitation  of  Intercourse  with  one  who  is  thus  actually  Aet  apart 
for  breeding  parposes  (belug  returned  to  her  uaronta  if  sterile  and  paid  for 
only  if  fertile)  hJiTe  caused  the  various  legal  privileges  of  the  poMesslon 
of  secondary  wives  or  concubines  as  a  restriction  upon  promiscuity. 
But  a  llmltetl  promiscuity  still  existed,  its  for  cxamiile,  In  hieratic  prostl- 
tutian.  In  esthetic  Greece  prostltuttuo  devcluped  Into  the  second  or 
epicurean  mage,  with  many  gradations  of  this  relation.  Tlien  came 
Chrlnianlty  and  a  struggle  between  sense  and  spirit  whlcli  U  ait  if  only 
Jut  be(lnolng.  and  prustltutluu  entered  on  Its  third  stage — that  of  suf- 
tenBoe  or  license.  But  society  at  large  has  still  all  the  tendencies  of 
the  WKtrngc,  barbarous  and  cultivited  |)eoplcs  of  the  past. 
lie  following  work  is  sundard  on  sexaal  antliropology: 

L'Sfotidion  du  Marriaffe  et  tfe  la  fiimiUe.  LETOt'KNBar.  Paris,  188S. 
pp.  447. 
Thla  work  begins  with  the  animals,  traces  Uie  love  and  reproductive 
relations  9yst*!>ttiatlcally,  and  concludes  that  love  Is  the  same  hi  men  and 
in  animals.  .Hmup  birds  die  of  sorrow  If  chelr  consorts  die.  The  chim- 
pan7<^  is  ^oroetlmi's  monogiimous  and  sometimes  polygamous;  Uie  old 
mali'  who  U  despot  of  a  clan,  is  finally  routed  Jind  kll'l^  by  the  young 
males.  Itie  antoor  agrees  with  Manteeftzza  in  denying  the  existence  (^ 
a  primitive  nolversal  promiscuity,  but  does  not  hell'eve  In  the  exlsteuce 
of  real  love  among  savages.  Aiiione  the  ancleet  Mexicans  four  degrees 
o<  manlage  e^tlsted:  (l>  monogamk^  marriage,  the  offspring  declared 
legltlmaie;  (3)  seml<legUimate  marriage,  (3)  legitimate  concubinage,  (4) 
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free  tove  or  proAtUutloo.    In  Home  three  r«rt«  of  itextul  relation*  wore 
recofCDized  :  ttsug.  cohaltiUitiou  without  cert'uiuuy  ;  coentplws.  by  purtiiase 
And  ownership:  and  coapamatio,  full  marriage,* nolemnUed  by  religious 
ceremony,    'nie  following  aro  the  »:tiig(><i  iu  the  evotation  of  divoixT: 
(1)  wife 'di«plat-ed  or  killed,  (2)  repudiated,  (.1)  divorcMl  wtili  liiuita- 
tlooB,  (4)  for  I'ertala  t«&sodb  only  and  with  limituttoiu,  (B)  by  her  eon- 
»ent  as  wrll  as  that  of  the  hui^band.    The  nHtiTe.o  of  Romeo  live  Id 
herds,  and  the  strongeat  mule  drivoc  rml  thi-  re-l,  who  are  lliU3  compelled 
to  CApture  wives  from  elsewhere,  and  surt  clans  of  th^ir  own.     There  U 
DO  real  family;  buthuiatriftrchal  and  piitri»rchal  forms  of  the  family  ^eeai< 
to  he  Incipient  hi  this  ntage.     A  i-urlous  form  both  of  polygamy  and' 
polyandry  exi8t<t  in  those  tribes  where  all  tho  wonien  are  the  wlvee  of 
each  mitle.  and  all  the  men  Che  huabands  of  each  woman— a  sort  of  eom- 
niunl^iii.     'niere  iim-'t  have  bemi  h  long  Htrug^le  between  the  maternal 
and  piitenial  dllalioii.  lu  wlik'h  thi^  weHker  i^ex  Anally  ftnccnmbedt  ifli 
the  individual,  in  ooulnuliptlutllon  to  the  clan,  became  prominent.    la  I 
later  times  the  personality  of  woman  has  been  gaining  power,  m  showat 
by  the  Increase  In  the  divoreea.    Iu  France  theie  doublml  In  thirty  Tears^J 
and  in  Belgium  qnudnipled.     'Hils  U  held  as  pointing  to  the  evolution  of ' 
free  love — a  conclu^ioa  perliaps  not  shared  iu  by  other  speclalUis  ot, 
equal  note. 

The  evidence  for  the  opinion  that  primitive  religion  had  a  sexual  baclsj 
\%  more  especially  tri-atod  In  the  two  following  works: 

Primitive  Sifmbolimn.     Westrocp.     London,  1S85. 

In  mythologv  tliere  is  a  univen«l  attribution  of  sex  to  all  things  of 
nature.  The  skt  is  father,  the  tiarth  mother.  The  snu  is  the  generator; 
time.  Are,  intellect  and  mind  nre  male;  matter,  water  and  lart  are, 
female ;  at  the  beginning  of  h.11  thing?  stnnds  the  eternal  asexual  Onewho.l 
difl'e  rent  lutes  into  male  and  female ;  tbe&e  assume  the  relation  of  hu«b)ind| 
and  wile,  and  thn?  become  the  creator?  of  all  things,  which  in  turn  retain 
the  jsexual  nature.  Smie  of  ttu'  offspring  rebel  ajraiLst  the  anthority  of 
the  original  Will  and,  being  expelled  from  the  hierarchy,  wage  ele'riiftl 
war  against  him  and  seek  to  ensnare  mauklud.  To  oppose  thir-  power 
of  darkness,  incarnations  of  the  divine  were  made  at  dlflercDt  periods, 
known  in  India  as  aratafif.  ^ometlmeti  the  male,  EometllDet 
the  female  power  Is  given  precedence,  and  the  ancient  war*  are 
Ruppotted  to  represent  struggles  between  devotees  of  one  or  the 
other  principle.  As  sjTnbolfl  of  these  powers,  rude  representation 
of  the  reproductive  organs  were  chosen,  and,  utter  being  ooDsecratrd,  ^ 
conld  be  worshipped  in  the  visible  form.  Hence  the  origin  of  idolatry. 
The  horizontal  line,  ihe  inverted  delta,  an  oval  or  circle,  a  boat,  box  or 
ark,  ponds,  caves,  enclosuree,  flat-ruofed  houses  and  teinples  svuboliu 
the  female;  a  vertical  line,  a  rod.  a  pillar,  a  pyramid,  an  obelisk  sym- 
bolize the  mate.  The  union  of  thene  symbols,  •toiuetinies  with  one  nri 
the  other  th<^  more  prominent,  symbolized  the  generator  or  the  act  of 
generation,  nod  represieiited  the  comjilete  fnctors  of  worship.  Such 
■ymboU  are  the  Greek  and  I^Atln  crosse-t.  the  t«mple  with  its  colunuiit 
towers  or  steeples.  At  ttrst  the  pillars  were  not  erected  ai  a  necMsary 
part  of  the  structure,  but  stood  by  ihemselTe<i.  The  symbob  often 
appear  In  images  and  ornameutatlons.  Primitive  peoples  had  iierioii» 
religious  ceremonials  that  degenerated  Into  mere  obscenities  in  the 
fesuvals  of  the  more  luxuriant  stAgci*  of  their  history. 

A  more  tborocgh  discussion  of  those  facts  is  made  by  the  foUowiog 
author: 

Fhalltettm,,  e4l€Stial  and  terrettrial,  heathtn  and  CftrUtian;  ita  Connntion 

vn'th  th«  Jto»ifrueian*  and  the  Onostir*,  attd  its  foundation  in  BnddJdtm^ 

icfiA  an  MJuy  on  mjfttlc  anatomy.    Jexhisqs.    London,  18S6.    pp.  06. 

"Kellglon  is  to  be  found  alone  with  ii«  JuMlflcatlon  and  explaoatloir 
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iKrtlttleMtWimeil  lite  ftox«K,"  fuiys  Jonniiiee:  iimultstontiatioQ  of 
whli-h  thaAlMtnOiVWlth  grt^at  tI«Uill  the  nhallTc  eltimpnt  from  anolent 
religions  down  to  Its  most  uiinuHpt-cted  [hoJitd  ^turvivnU.  Tlic  Hebrew 
propbetfl  «trugKl«sl  to  free  the  Inraelitea  from  the  dominion  of  the  Mxaal 
wOrahlpff  iu  tlif  externul  tonn.  'Xlio  I^^vilUal  liiw  is  minute  iu  it.s  n.'KU- 
IaUods  of  luch  relations.  And  rhrl<itiaDity  t>ef(nn  In  a  mo<it  cvldeot 
maoDer  (M  nolo  llio  First  jBptstte  of  Paul  ti>  the  Komaiift)  ae  a  deeper 
KiraK^lf>  aftalnMt  ludt,  and  h^nce  we  munt  approve  of  Jenning'A  derfnl- 
lion,  witli  wliicli  he  opeutt  hit  hook.  'I'ho  key  to  niytholoj^y  hUo  lies 
here,  hut  this  nubject  preMnCft  m>  mitnj  tranncendentjil  and  myAtUtal 
leatanse  that  ■  aiodora  vcientUt  Is  Iticapahle  of  undL-nitandini^  them,  aod 
lUII  \cM  nt  nrrapHthlzinj^  with  that  uitlon  of  ttip  I maf^I nation,  oommon 
with  HnL'urnt  pt-^-iples.  whlt-h  gave  riim  to  thr  mylhitloick'^.  There  is  odo 
nodeni  wrin-r,  however,  who.-e  method  of  dealinj;  with  facts  ifl  !>lmllAr 
to  thit  avtinn,  but  who.  In  addition  had  a  flL-ienliHc  trainiuK  by  whtub  he 
atteinpt«d  to  or^tanlze  this  method  into  a  Mrienc^,  viz.,  Uie  ".Sfieoc«  of 
ComtpoDdenccs."    IVe  rofer  to 

Th«  JHitgUt*  0/  WUdom  ^riaining  to  Oonju^ol  Lovr  nnd  Ihe  Plvnsnr'^n  of 
lm»amtt9  p*rtaimin9  to  Seortntory  Lovf.  Swedenkobg.  New  York, 
1S88;  traoBlated  (rom  the  anchor's  Littiu  e<Ution  of  1768,  pp.  473. 
ThU  lp)  tho  most  readable  of  Swedenborg'8  Theological  Works,  ths 
charsclftisticf  of  atl  of  which  are  a  heavy  niiaut^i  style,  untfarniahed 
with  Itgareit,  althoiiich  the  suthorclalniA  to  hold  the  key  that  unlouka 
the  moaaiuKSof  all  tlfcurative  and  PvniboHc  expressions.  *  He  deals  with 
OOOCCptioiM  betide  which  those  of  toe  Dlvlna  Comedla  are  limited.  The 
cliapt«rB  are  iutcr«p<'rited  with  ^^  reliitionx "  that  are  records  of  hU 
Vfamta  andservuto  iliuHtniteorcontlnn  the  phtloi«ophiral  parts.  Kvery- 
thlnx  Hen  in  the  Spiritual  World  ha?  the  same  ponderous  chamutera. 
TtM  ipeakers  In  dlalojfue  are  always  lAlklus;  Swedenbordlaolsm.  ThU 
peculiarity  alone,  is  suffldent  [o  denioiiitcrAte  that  hin  '^ spiritual  world'* 
waa  n  subjective  stAte,  and  Juitlllea  our  culling  hit  "vhionn"  halluciua- 
tloDB.  Ttie  "Opening  of  hU  aplHtual  sight"  Mtems  to  have  followed  la 
cODMMUence  of  a  severe  struggle  with  his  lu(it«,  which  he  ftualty  auo- 
oeedu  In  completely  aubdulng.  (See  pp.  173-197,  Worcester's  '"' lAff 
wmA  MU»ii'H  ii/  Knt'iHu>-l  SiOfilfnf'.jr^."  Boatou,  1683).  Aoeor<llog  to 
Smdmborg.  the  oneness  of  the  Cn^tor,  results  from  the  conjunction 
of  two  principles,  Wisdom  or  Truth  and  Love  or  Goodness.  From  this 
aafcm  reaulu  a  perpetual  *' proceeding"  or  activity,  the  Life  of  the 
rnlverse;  and  crvatrd  things  ar«  neo«sHnrilv  dual  in  nature  (of  form 
and  aabstance)  corresponding  to  this  original  bltexual  Creator,  who  la 
ropre»e-Ot*rd  In  material  foroi  by  the  Suu,  from  which  In  conjuoction 
flow  Light  and  Heat,  in  correspondence  with  the  Wisdom  and  l>ove. 
This  Is  not  a  mere  analogy  created  by  man's  fancy,  hut  the  actual  appear- 
ao<v(oathe  plane  of  |>hT8lcal»ensarioujof  forces  tliat  In  reality  exist  only 
ai  (bfl  conjunction  of  W  Isdom  and  Ix>ve  In  the  Spiritual  irulverse.  Con- 
■eqoeotlr  All  phv«lc)tl  thhig'^  have  their  tpirltual  countorpart^,  and  the 
ohlKuraltoo  of  tiie  spiritual  would  cause  a  ceaaatlon  of  the  exl!*iouce  of 
the  phyalcal.  Srx  \*  tn  all  thlngfl  and  la  derived.  Jf  the  soul  wer«>  not 
•exM  neither  would  the  body  b«  aexed'.  True  marriage  Is  thcreforo  not 
chMuged  br  death.  By  Coujuglal  Levels  meant  the  primary  "plrtiual 
aftraotloo  between  iiersons  of  opposite  sex.  Each  person  and  thing  Is 
»ij,  t  ■'--  "z^y  the  union  of  nm^vulioe  and  fonilnlue  force*;  but  this  new 
ui"  ■  r  m:i*ciiHne  or  f-iminlne.  relative  to   a    union  of   which  It 

bei  -  -  l.ivtor.  Oie  Lord  hlmwll  Is  male  over  again*!  the  female 
Chnrch,  iMfuud  to  him  by  "  love  truly  conjuKlil."  Thr  inversion  of  love 
GRi)Mr«    repuUliin.      Hence  the  origin   of  Hell,    which   necessarily  hai 


■wUra  •  r»iUeal  dlaUaccloa  twt«««ii  amjuffol  uul  nutngiat. 
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ju6C  Af.  mnny  orgao?  and  rf-f;innn  ax  the  ctaareh  or  HeaTen,  becaafte  formed 
of  lodivlduaU  Id  »I1  parts  of  theijrand  Man,  (tb&t  higher  social  fomplex 
in  wliloh  PBi'h  i«ei'trin  U  b  gemmnle).  The  luvereion  of  I'onjogia)  love  U 
cauttcd  l>y  the  ascendenfy  of  the  love  of  self,  as  noted  In  our  re\iew  cl 
the  Rational  Psychologv.  Equilihrium  and  iplrltusl  freedom  revolt 
(roiQ  the  fact  f>f  man's  se[f-coD»cioueaePB  arisiog  in  the  ratiooal  miud  b<y 
twe(>n  the  spiritual  mind  on  the  one  Fide  and  the  auinifil  mlitd  on  the  orber. 
lo  the  gplrituul  universe  there  i»  a  mutual  attraction  or  a^Kregation  of 
»ImIlHr  natures.  Thecon&cquence  is  that  Hell  Is  Id  eoDJunetion  nith  the 
aulmal  mind,  and  Heaven  with  the  spiritual  mind,  'ilie  process  ul 
■iloM  lug  the  lower  nature  to  dominate  tAke*  place  according  to  coin- 
plicatetflawg ;  and  the  process  of  redemption  la  no  less  sabject  to  bloloxi- 
cal  taws.  A  consideration  of  theM  points  ma»t  be  waived  here.  Stira^« 
It  to  fuythat  coujuKial  love  Qf^ures  as  the  principal  factor.  By  the 
state  of  that  love  men  are  jadzed.  and  grnvltJite  to  Hell  or  riK  to  Fleaven. 
in  adulterous  or  .Scortutory  Love,  from  which  Hell  ia,  are  to  be  ie<.-og> 
nly.eda  series  of  degree*,  each  lower  peycholopicallvthaa  the  prec«diD£, 
although  from  ihe  legal  standpoint  this  fact  could  not  be  aBoenalovd. 
The  tiighest  degree  is  fornicHtion ;  lowest  ia  the  "love  of  Bedttcioc 
[nnoeencies  "  {in  which  the  desire  is  to  dejpoil  Innocence  because  ft  U 
louocence).  These  appear  in  the  ppiritusi  world  aa  serpents.  This 
whole  system  might  be  termed  transceiidentAl  phHlHclsm,  and  is  accord- 
lug  to  the  author  the  priniiti%'e  religion  of  miin  Irooi  which  ha\-e  ari^'ea 
airforms  of  mythology  by  a  degradation  of  self-consclousQena  Into  the 
sensory  plane  of  life.  The  law  of  sexual  health  and  vigor  is  plainly 
stated  to  be  the  cultivation  of  love  to  God. 
We  turn  nt  this  point  to  the  subject  of  sexual  hygiene. 

JElfKt  en  B'omen  «/  Imperfect  JJyaiene  of  the  JSexwtt  Fnnetiotu,    TayXOR. 
Am.  Jour.    Obsiei.,  Vol.  X\ ,  No.  1,  Jan.,  1883. 

Three  out  of  every  four  married  women  suffer  from  sexual  111  health 
due  to  iirnorKDce  before  and  after  mHiriage.  A  nervona  ftatti  or  loi>«  of 
tranquility  hH8  come  with  civilization.  Girls  utterly  fail  to  conuerC 
erotic  senpaiiona  with  the  reprodacUve  orgHU."  and  yet  these  feelfnge  are 
deeper  in  the  female  rliRn  in  the  male.  Thi^  last  fact  explains  why 
restrictions  for  preserving  chastity  are  more  strlnffent  as  applied  ta' 
girlft  than  to  boys.  The  result  of  all  this  repression  of  (he  physical 
XeellDgs  leads  to  an  Intenslflcation  of  the  more  Intellectual  emotioos; 
esthetic  crazes  and  the  like  heiog  the  outcome-  Morbid  8elt-<-onsciouv 
ness,  fears,  loves,  morbid  desires,  a  fondness  for  love  stories,  all  exem- 
plify a  lite  run  to  emotion  and  never  ciitininatiiig  in  executive  work. 
An  inflamatlon  and  congestion  become  chronic,  and  disturb  the  health 
of  the  entire  Nody.  The  obvious  rpniedy  is  first,  education  and  kiiow- 
ledge,  fo  thnt  the  true  nature  of  these  feelings  may  he  realised,  and 
second,  engagement  of  the  mind  In  some  occupation, — work,  the  grand 
remedy  for  all  troubMng  thoughts  of  this  or  Mmtlar  nature.  Tu  the 
male  (see  Taylor,  "Geurta]  Irritation,"  AnuiiU  of  Anat.  and  Surgery, 
July,  1891].  genital  IiritAtJon  caufted  by  phimo'fis  Is  frequt^ully  the 
cause  of  sa  serious  a  tralu  of  troubles,  leading  often  to  solf-abufief 
Kometimes  to  rcQex  paralysis  of  the  walking  centers.  Xo  one  caa 
■tudy  a  work  on  the  treatment  of  sexual  iliscas^s  boiJi  In  man  aud 
woman,  prepiired  for  the  medical  practitioner,  without  U'liig  c<«uvinced 
that  abnormal  conditions  here  affect  the  body  more  proluuudlv  ihtiii 
mch  conditions  anywhere  else.  One  might  fay  with  a  conitdenbla ' 
ehow  o'  truth  •'■  if  your  uxual  life  be  pure  and  healthp^  yon  are  every  wkU ' 
vSole,"' 

■Tbo  rrrfewtr  iImIits  to  call  ftttontirm  lo  Ihr-  fkct  that  gmmi  lafervDces,  critktetu, 

and  the  llbpareoriMi  tocorporatea  wlthmitU^r  iiiorvxfnrLljr  ibeiFaeblairof  tho  w«rk 
undtr  review,  tritfaoot  heiam  •pNlallj'  (]<-*iirDAi<'<l  i^  fstranMnw,— a  mfUwd.  bavtor ' 
•dtaatacM  UiaL  outwei^  Ita  detects,  wbec  authors  ar»  ■«C0Dd  la  Importaaoe  to  tttaWH 
Ideas. 
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The  effect  of  tbe  body  sad  mlod  upon  Uie#e  orf^us  U  likewise  m  pro- 
fouDd;  aod  flatlly  their  «tm<ie  iA  more  eAvIl}'  ftcoomplUhed  and  is  more 
direful  Id  Ua  effects  tlisn  tht-  nbusc  of  any  otJior  orf^os.  TheM  phrBl- 
Oloelcal  ohMTVAtiniiR  tjtily  wrll  wllh  tlie  morjihrilngical  theories  Uml 
ma»  the  body  either  n  iiUKHlIciitioo  of  sexual  cells,  or  an  orgau 
suhsorvient  to"  the  reprodtictive  orf^aoA.  Many  dlfleaseo  that  are 
apparently  loealizcd  In  ^otiie  or|{HD  or  other  of  the*  body  and  which  fall 
to  yield  to  treutnient  directed  to  that  orf^an  dlmappenr  Dilraeutously 
vlieu  the  treatuient !»  dln-cled  lo  tlie  geuiTHiire  or)fttDB. 

Id  perhapB  a  majority  of  caoen  th»re  1a  no  deflnif«  dlfieafte.  but  only  a 
gnwral  feeiiu|c  of  debility.  lu  the  Jleld  of  quackery  the  treatmeDt  of 
•exiul  dl^ordt^ra  nntnrnlly  takf!)  the  flrat  place,  and  Ignorance  ts  to  bo 
bbused  largely  for  the  eshlciice  of  the  dlsea^s  tbemwWae  and  cer- 
tainly for  the  eiicourflgpment  quackn  recMve.  'I'hla  ignorance  la  tiulvcr- 
M]ly'deplore<l  by  all  'nrlteri  uimhi  the^e  »ubje<.'t@  aud  referred  to  the 
very  de«fp  feeling  of  Antipathy  that  exlfttii  toward  the  broncblng  of  any 
subject!^  that  flogj^Bt  iezu»l  relatiouD.  'I'he  feeling  of  Fihame  hiis  dn'ei- 
Gp<-d  with  Bucb  uiteniity  in  the  highcAt  civilized  coinmuDitleM  that  all 
poulblo  methods  are  used  lo  conceal  from  conscloupnesfl  the  fact  of  sex. 
Tlie  fecllDg  of  modedty  has  undoubtedly  heeu  of  ust-  iu  tlie  evolution  of 
the  race,  but  at  the  expense  of  occasional  victlni?  who  fell  because  of 
Ignorance.  Thr  mistuli'  ia  m/i'lr  in  tiarrifihiu  immudtftif  io  knoteicdge. 
Many  wrllcrs  are  of  the  opinion  that  the  opposition  to  the  proiwr  diffb- 
»Iou  of  kuOHledg**  of  the  InwR  of  sexual  bygiei.c-  nuiong  the  maises 
comeft  most  strongly  from  a  prudUhnex*  that  Is  the  outcome  of  a  mind 
not  truly  chaste.  The  following  author  dwells  on  the  efTecC*  of  pm- 
dlib  edacailoD. 

AdfjUMcrnct.  P»n  /<>/  "  The  Ph^nologitt  in  the aoutthold"'  teritM.  POTII- 
ERGILL.  London,  li$0. 
The  effort!  to  avoid  certain  subjectft,  unduly  euiphiutlzes  them,  "Vir- 
tue preserved  by  artiflcUl  cDntriTuuces  Is  llabW  to  fall."  *■  Nothing  but 
an  entire  revision  of  our  eilncaUonal  arniagement«  for  girl!!  can  give  a 
girl  a  Auro  protection  agalnut  her  own  paRsionii."  'ITie  subject  of  sexual 
precocity  Is  treated  at  length.  '*  From  f^uch  oondttions  come  the  criml- 
aiU  clasMfl.     "  One  boy  or  girl  can  corrupt  a  whole  school," 

T*«  imfxtrUtnc'  of  Kntmifhie.  Ci/nffminff  the  SktiuiI  yatvrf.     GRRTRCI^P. 

Km.     I*rlnted  for  the  Washington  Society  for  Mor«l  Education. 

New  York.  18S4. 

ThU  pamphlet  InstnictA  superiors  In  regard  to  the  proper  training  of 

rhUdreu  rvlatlve  to  these  subjects.    8omc  excellent  tiuggestlons  are 

given.    Other  books  recommended  by  the  society  are  DIo  Lewis  **0b 

Cttaatlty,"  and  H[>enrer  "On  Education.*' 

Bat  in  Mdmeutt'tH,  ur  t/'ifr  elutntt/or  gtrla.    CuhKKE.     Boston,  187fi. 

Uncfa  of  the  llUliealth  of  women  Is  due  to  lack  of  care  duriug  each 
■MMtnuiton.  and  particularly  the  first  one.  Hut  our  schools  for 
oofdneation  take  no  notice  of  this,  and  make  the  girls  stand  during  reci- 
IfttlOO.  climb  MiiIrK  and  pass  examloations  while  th*^  mon^traal  jteriod 
la  lasting.  The  nervous  oncrgieit  are  M'hlpped  up  to  the  highest  pitch  of 
ffxclteiiwnt  in  our  ('(iiu|>otiLlvc  prize  couteifts,  ami  the  girl-graduate  ts  a 
|^54lcal  wret'k.  She  should  be  uuglit  to  rest  at  every  )>criod;  the 
•taottkl  not  be  n^nuircd  to  coiu[<ete  with  boys  In  the  same  studies.  Her 
ednculon  should  l>e  adapted  to  her  nature  aud  to  Iter  lite  work.  This 
la  not  to  be  construed  ns  hu  argumout  ngnlnft  cotduontiou  of  the  sexes, 
bat  ruber  against  "identical  education."  Jean  Paul  says,  "To  luMtre 
iDOdMty.  I  wuuld  advlK  the  education  of  the  sexes  together;  for  two 
bOTS  will  preserve  twelve  girls,  or  two  girls  twelve  boys.  Innocent  amid 
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winks,  jokes  and  improprletiM,  merely  br  tliat  loatiuctlve  sense  vhleh 
Is  the  forerunner  of  matured  modesty.  But  I  will  guarantfte  nothing  in 
a  scbool  where  girls  are  alone  together,  and  still  Ica^  where  boys  are." 

Thlfi  U  ilie  j^reatest  argument  for  coeducation.  Tlie  natural  aMocia- 
tiou  of  tlie  sexes  is  Che  preventive  of  sexusl  pcrversiou,  (by  the  mutaal 
iDtenu;tloii  of  muIs,  the  uystlc  will  8ay  In  exnianuclon).  The  scaiidsU 
of  societv  are  largely  due  to  au  ignoring  of  this  law,  aud  where  similar 
cases  arise  in  coeducational  Institutions,  they  hare  in  all  prohahillty 
germinated  outside,  or  are  from  diseased  conditions  iuherited  from  par- 
entA  who  have  theuuielvo^  jwrhaps  "  t>o«u  more  sinned  agidnst  tma 
ainnlDg." 

I'here  has  been  uo  lack  of  able  works  written  for  the  guidance  of  the 
masses  iu  soxual  uiiitt*Tfl.  For  very  youug  cliUdrfti  (from  10 — 14)  no 
literature  is  better  adapted  than  the  two  following  lUtle  pamphlets: 
*M  f^tlw'*  Afitiet^,  a  book  fifr  evrr\t  hog,"  and  '^A  Xuthvr'a  Advice,  a  book 
foreverj/ffirt"  by  Dr.  and  Mrs.  E,  P.  Miller  rediiectivelv,  N'ew  York,  41 
WestMUi  St.,  1881.  Prof.  Wilder's  book,  IFAo*  I'tiun^  PcopU  Should 
JTiiou,  has  passed  through  several  editions,  aud  contaiUA  much  biological 
matter  about  the  evolution  of  sex  In  lower  orgauMm't  that  could  pro9(- 
nMy  be  irnorporated  into  The  oonimon  school  phy!sioli)git?.i. 

'I  he  two  following  works,  prepared  by  Dr.  Napheys,  are  the  best 
popular  treatises  extant: 

The  Phjufeal  L{ff  of  Woman.  430  pp.,  and  The  TVoiwnilsrfoR  of  Life;  or 

couiueUoHttK  naturt  and  hygient  of  tht  maaeuUnt  fttneHon,  pp.  SSi. 

Philadelphia,  1837. 

In  these  works  general  subjecta  like  heredity,  production  of  sex,  ecc., 

occupv  special  sections,  sod  each  chapter  Is  followed  by  a  biblfography. 

In    England,  two  correi? ponding  works  of  marked  excellence  have 

appeared,  viz., 

Advt*c  to  a  Wife,  by  CoavAaSE,  and  The  Function*  and  ])i$tfrder«  of  tlu 
BtproducttVE  Organt,  in  Chiklho'>dy  TohIA,  Adutt  Agty  and  Advaitcfd 
£(re,  by  Acton.  Seveuth  Edition,  188S.  pp.  i63.  Kepublisbed 
In  Philadelphia,  by  Dlakiston. 

In  addition  to  these,  there  have  been  numerous  special  pabUcatlons 
some  of  which  »re  noted  belnw,  and  In  America  menttrtu  must  be  made 
of  the  Itineraut  phrcuoloKicil  lecturers  and  a  host  of  quacks,  who  hare 
in  their  degree  cnllghteoed  the  public.  Fowler's  prolix  tfdencf  uf  Lift. 
is  representative  of  thlr>  class,  and  from  a  moral  .nandpoiot  is  uaimpexL-li- 
able,  whatever  its  scleotlflc  weakness.  There  has,  therefore,  l>eeii  cou- 
iiderable  teaching  of  the  public  In  this  regard,  but  of  coarM  in  an 
Incomplete,  oftco  perverted  form.  Thi^  suggests  that  text-books  by 
competent  authorliics  should  be  u*ed  by  school  teachers  In  private 
classes.  The  ap|wndlx  to  "  The  J/umttn  Bf^/y"  (Maktin)  U  a  step  in  the 
right  directiun.  'I'tie  duties  of  piirciita  are  lu  no  ivlse  to  be  entrusted  to 
ieacherit,  fur  we  learn  that  children  of  a  tender  age  are  Crequentlr 
addicted  to  sexual  vice»,  utteu  most  iuuoeeutly  falHug  u  snare  lo  tfaetr 
older  a<)HOolates.  It  Is  pretty  certain  that  however  carefully  a  boy  Is 
kept  ill  ignorance  of  thoAO  relations,  he  Is  sure  to  lenru  from  playmates 
and  by  overliearlng  conver<iatIon  between  men  of  unraflued  nature*  what 
Is  a  very  oiic-Kided  uud  degrntted  knowledge.  Herein  lies  the  uecessltr 
for  proper  training,  which  l.t  perhaps  the  strongest  force  with  widen 
to  cumbat  certaiu  uccial  aud  nulitary  vices.  There  are  also  very  lax  ami 
erroueouA  Idean  extant  about  the  injurtons  efl^ts  Of  continence,  whleb 
are  combatted  by  the  following  pamphlet: 

A  Phy^^au's  Sermon  to  Yountj  Jtfen.    Pratt.    New  Vork.    pp.  48. 
The  next  pamphlet,  a  production  of  the  piettstlc  sect  of  Germany*  Is 
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-a  tDodel  of  lt«  kiod,  sDd  aa  exitmple  to  other  mlnletcre  of  reUnrlon  of  how 
to  deal  niih  subject?  that  so  closely  concern  theio  aa  .<^t'irltuiil  advisers. 

Wahrnang  fia*»  Jugttuffr^indfn  vor  dtm  g«fiihrUi}h»Un  Jugenfrinilt, 
KAfFF.    Stuttgsrt,  \'M3. 

TlMot  and  Z«ller  appear  r,o  he  the  tnalo  anthoritieA  upoa  which  Kapff 
liaa  relied  for  lofoniiuLioa,  but  the  oicthod  of  treatmeQt  ii  ori^iial,  aud 
a  model  of  pedaK'*fC'<*i^l  in^ij^ht. 

We  now  spproaL-hii  subjei-t  ot  thu  hi^^heiit  impurtaiic-e  to  the  welfnre 
of  a  nation,  VIZ.,  the  family.  That  marriaf^e  \n  aw  InnliCutlon  for  the 
ultimate  purpose  of  beepint;  up  the  )^uv<.-e8ttiou  nf  f;eDeratiou.«  of  man- 
kind U  the  expre.iiilon  of  the  wl.ieRt  and  be-ot  thinker:^  of  all  times;  hut 
tbetv  are  flnnlj-  rooted  tu  so^-lety  rleweaod  prac-ticcs  that  are  eubvcrslve 
of  cUr  end.  Such  practices  include  all  form.*  of  Incontinence,  prostltu- 
tiou,  free-love,  abortloug,  aod  nil  l^exual  relations  la  which  the  ultloiate 
purpofie  of  reproduction  is  thwarted.  In  thii;  connection  we  take  the 
zoUuwlnt^  work  as  representative,  althonsh  wpre  It  not  for  its  f^reut 
popularity,  it  would  Dot  he  worthy  of  cunaiderution : 

TV  Slm€nt»  of  Sueiut  SeUtu^i:  or  PAyafeal,  Sexnal  and  Natural  BetOjion. 
Jtii  K^otUUm  ofth*  trite  eauae  and  only  cure  f*fth*  tAree  primary  tocUU 
fvOn,  Poverty^  ProttUutien  and  Ctiibacy.  Uv  a  DOCTOR  OF  Meui- 
CtXE.  Dedicated  to  the  jtoor  and  aulTering.  Twelfth  EdltloD. 
Translated  Into  uiauy  Kuropenn  l&ngua^e».    houdou,  187A.    pp.  A03. 

Tb«  anonymoux  author  professes  to  be  a  Comtist,  nnd  writes  witli  true 
rellgtovA  fervor  In  favor  of  a  hotter  physical  development  ("phyMcal 
nllgloD").  By  sexual  religion  la  meant  the  application  of  medical 
means  to  cure  sexual  dUeaws.  Ry  natuml  religion  he  mean?  the  hImU- 
tloD  of  restriction!)  upon  Free  love.  The  primary  thesU  la  that  the  celf- 
hat^  Iifi>  is  oiif  of  Kiillr-riiig,  nod  matrhuony  is  monopoly.  That  such  a 
book  represeutfi  a  moat  powerful  pernicious  induenoe,  dangerous  to 
•oclety,  goes  without  saving.  A  almpte  Inspection  of  medical  works 
like  siffttiTB  Ventry^  Aowe,  Xew  York,  t^Sl,  pp.  299,  and  others 
revlewfti  below,  will  show  that  much  ot  th''  misery  aod  degradation  of 
•odety  Is  trmceable  to  the  very  things  advocated  ny  this  author.  The 
injUDctloDS  of  retlglou  are  Justided  by  the  principles  of  phyaloloffl- 
cu  salcoce.  The  Nympt^'m*  <•/  Sfxual  Kxhauiali-n  are  considered  by 
B«ard  Id  the  May  aod  June  numbers  of  the  Ituhfxndfnt  Praetldontry 
1880.  8uch  symptoms  are,  lack  of  mental  control,  defective  memory. 
Irritable  heart,  waoderiug  of  attentloD,  excitable  pulse,  dimness  of 
vision,  morbid  fears,  softness  or  weakne&s  of  voice,  sweats,  cold  bands 
and  fe«t.  paralvals  of  will  from  anxiety,  besides  the  legion  of  diseases 
directly  caused,  •lust  what  constitutes  an  abnormal  oxercl-te  of  the 
reproductive  fuuctlous  Ic^iidlng  to  disease,  and  how  «uch  disease 
t«  produced,  is  an  unsettled  and  extremely  complex  problem,  nud 
<.'erlalnly  offers  a  flold  for  tnvcittlgatlon. 

Th€  Juif9.  a  rtu'fy  in  ll'mdity^  Pauprrinn  and  Crivu.  DL'ODALE.  New 
York,  1R77.     pp.  130. 

TMa  Intaresdng^  study  ot  a  large  farailv  of  hundreds  nf  criminals  that 
ooald  be  tmoed  lo  a  cnmmoD  anee«tor  who  wus  a  Imrlot,  and  whose  de- 
•oeodant*  were  largely  luirlois  and  ciimlnals,  sliow!>  most  vividly  the  cloae 
MtOOlatlOD  existing  belwei.>n  proxtitutiou  and  crime.  P»u|i«rl«rii  Ix  'thoMii 
to  be  the  redult  of  wcibneis  or  sexual  exhaustion,  .\moug  the  valuable 
coDclu»loti>i  ri.>nch«'(l  ilie  following  may  be  noted :  F.arly  marriage  tends 
to  exttngulsb  harlotry.  A  tavorable  environment  In  early  life  may 
COWil«nu-t  the  toudenc'y  of  hrrudity.  Usually  the  h'Tcdity  exerts  Itself 
la  creating  an  environment  favorable  to  Its  owo  development.    It  la  the 
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euviroDroent  that  works  badly  tor  the  Illegitimate  cbUd,  tor  If  favor- 
ably plucwl  he  may  succeed.  The  dUei8«$  that  cftase  pauperism  are 
due  to  llcfcmlouene&s.  luduwd  pimperlsra,  caused  by  the  brbigiog  up 
of  A  child  1»  the  por.r-liou**.  is  PAsUy  reverted  lo,  nnd  becomos  hercdf- 
tiiry  lu  the  o8'»priu2.  The  Illegitimate  Uuea  farulsh  the  mottt  criniliialB. 
Mi'u  bt'foiiie  uioriil  ny  patient  trataing,  leading  to  the  orgnnlTAtlon  of 
habit,  r.efonners  ^liotild  make  reform  easy;  for  development  U  lo  the 
direction  of  leavt  n-fi-ilauee.  The  Jukes  are  sexually  precoeloiin.  Many 
of  the  effects  orrilDarlly  termed  hereditary  are  due  secondarily  to  other 
forces  that  are  ulouo  trulv  eougeultal.  Hence  edaeaclon  can  step  in  and 
direct  the  stream  of  development. 

lA  Marriagv  aupuiHf  de  we  dt  rhfrt^iti.     BattF-STi.     P«ri&,  18S6. 

Tlie  mato  part  of  thiN  brochure  i<i  devoted  to  stating  aud  Ulaitratlng 
the  lii\V!t  of  hermlity.  The  author  holds  the  view  that  mutilations  ana 
acquired  cliaractiTH  may  be  transraltU-d.  Tlio  sulij».'t  of  ti-anfmlsilon 
of  pi>ychic  condition!*  ii^'qulce  fully  treated.  Ho  Is  not  In  favor  of  early 
marriage ;  25  for  the  woman  and  35  for  the  mim  arc  optbnal  ages.  T^ic* 
lis  many  girls  ninrriiM]  hi>fore  the  nge  of  %\  die,  as  of  celibates,  and  that 
too  Id  'the  face  of  the  fHct  that  celtbatet«  are  often  such  from  havlQf{ 
weakly  i-ouBtitutions  deterring  tliem  from  marriage.  Charaeters  that 
develop  late,  and  are  conflDetito  one  sex.  appear  ui  the  tamo  sex  and 
at  the  same  age  in  the  olT<ipring ;  but  characters  tliat  apT>ear  early  In 
either  sex  are  transmitted  to  both  Fexes.  .Syphltls  is  uied  aa  ao  iflus- 
tration  to  confirm  this  law;  but  we  fear  thitt  the  author  has  not  analyzed 
the  question  thoroughly  enough.  'Ilie  outcome  of  the  paper  ie,  that  a 
knowledge  of  the»e  laws  should  gnvcra  in  marriage.  Uulortunaiely, 
all  efforts  to  breeil  human  beingi  fail,  even  after  the  obstacles  that 
emotion  throws  in  Uu*  way  are  overcome;  as  witness  the  failure  of  ihe 
Oneida  ('Dmmnnity.  Natural  chok^  U  bajied  upon  attractloue  thai 
repretteut  real  ailluille^  between  the  per»ou«  iu  love,  nud  thie  unreaaon- 
ing  choice  U  far  \sl<ter  than  the  greatest  learning  conld  make  any 
pen-ou  at  preaeut.  There  is  uced  of  studying  what  this  attraction  Is,  to 
discover  the  laws  that  govern  Il<t  nperailon.  Kven  prostitutes  form 
special  attaclimeutti  that  are  apt  to  result  iu  fertility-  A  clear  determin- 
ation of  ctie  relations  of  love  to  fertility  must  have  pre-emlnenl 
Interest  from  a  legal  ii^  well  as  a  psychological  standpoint. 

The  subjeia  of  divorce  Is  painfully  freijueot  Id  it^  exempliflcatiou, 
vet  we  are  astured  that  ouly  a  fraction  of  unhappy  marriages  come 
before  ihe  public.  Such  a  state  of  things  <ihows  a  deplorable  want  of  a 
high  Ideal  among  the  masses  m  to  the  obligations  and  idgniflcance  of 
the  marrtage  contract.  This  wrong  Is  not  easily  righted  by  IpgUlatloo; 
but  lu  the  proper  training  of  youth  there  is  promise  of  belter  tidngs. 

Of  the  greatest  importance  also  is  the  subject  of  abortion.  An  earnest 
protest  was  made  in  lSfi7  by  Dr.  .^^torer  of"  Boston  In  two  ^m&ll  booka 
("  Why  tuttf  —  a  '■'•>'k  fur  erery  troucin."  auil  "  h  it  If — a  hook  for  everf 
man").  In  view  of  an  alarming  increase  lu  this  practice,  the  uumber  of 
caiies  involved  in  the  Vniied  .'States  having  been  e"tlmated  by  the  hun- 
drmln  of  thousands.  This  could  not  happen  were  It  not  for  the  direst 
Ignorance  prevailing  among  the  people,  concerning  the  development  of 
the  embryo  and  the  danger  of  Interferlnfr  with  the  Imi»ortaut  functions 
of  gestation.  The  subject  has  wide  historical  and  anthropological  bear- 
ings, as  the  following  works  ahow ; 

lire  Oeburl  b^i  den  UrrollcrrR.    Ekglemann.     Wten,  pp.  197. 

This  work  U  «  valuable  exposillon  of  obstetric  niethoda  used  by 
uncivilized  rnce«.  The  Calabar  Indiana  give  drugs  la  the  third  month 
of  pregnancy  to  teet  the  viability  of  the  la-tus.  ."^thould  the  ta>tuB  sur- 
vive there  \t  great  care  taken  to  prevent  mis-carriage.    6ach  prmoticc* 
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rtow  tbmt  abortloD  among  aavigea  has  a  clow  association  wlUi  savige 
lofADticIdeB,  and  it  hM  n  itimllKr  rcaaou  tor  being. 

Zur  Gftchichtt  der  VerbreUung  und  JKethoilt  rf«r  FruchtabtreibHng.  PlOBS. 
LcipzlK,  1983. 
Abortiou  as  w«jll  »«  iDlautlclde  Is  widclv  practited  amonj;  nsvages,  the 
two  Ixiltig  raucually  dupplementary.  In  St>w  /<>-»laiid  tnfuntIcld(>TH  more 
trequcDt.  Tlie  Papuans  think  two  children  are  enough  aud  regularly 
destroj^  by  abortion  all  thi^  Rncc««dtng.  In  the  Sandwit-h  InlandH  one- 
foorth  of  the  woiut^n  uit>  childlesn.  A  tew  of  the  Fn(.')HLT  Inland  groups 
are  free  from  thin  pnictice.  Both  abortion  and  infnnticldft  were  fns- 
()oeut  with  tlie  Anicricun  aborigiucp.  In  Bra/tl  on*;  tribe  ot  Indiann 
regutarly  dpstroy  the  fu'tuo  in  wompn  under  tliirty  years  of  age.  To 
llAve  a  family  I.H  a  si£n  of  nld  age  and  the  women  nbh  to  be  thought 
youog.  Among  tlie  ninnebagoe«  ao  average  of  one  child  pfir  woman 
wa«  round  auu  two  ehlldreu  among  the  Chlppewas.  Half-breed 
children  are  regularly  aborted,  their  large  beads  being  fatal  to  the 
mother.  Among  African  tribes  there  is  great  varlatloD.  Abortioa  is 
leas  frequent  than  iutaoticide  In  India.  Chines  medJcal  works  describe 
methods  of  sectiring  atmrtion.  M<^ammedan9  do  not  believe  there  Is 
any  life  in  the  fa-tuf*  before  Qve  mouths.  In  Persia  ahortloD  la  ooDtrary 
to  reJlgloD.  The  methods  of  eeouring  abortion  are  vsrions;  In  lue 
United  EJt«te«  riuavks  advertise  their  trade  in  the  public  newspapers. 

Facultative  SterilUilt.  (With  suppl^'ment).  Ha&se,  (Pacudooym).  Leip- 
zig, I8S3. 
This  pamphlet  describes  an  instrameut  tor  producing  abortion  and 
the  general  conditions  that  justify  abortloni  are  (Uscusiied.  It  is  to  Ite 
teareil  that  the  methodm  are  apjilled  in  cases  Uiat  do  nor  iui^tiry  any  t^urh 
mdlcal  treatment.  In  general  it  may  be  stated  as  certain  that  the  riska 
to  the  health  nnd  life  of  the  mother  are  vastly  greiUer  in  case  of  abor- 
tion than  In  niitiiral  birth,  in  the  Initt^l  ??tHte«  an  ndmlrahle  study  of 
crimln«l  practice  has  been  made  by  Kll  Van  de  Warker. 

Afatblimtemfftt  de  ta  uatalUi  en  Fronct.  XaoAILLAC.  Paris,  18841^  pp, 
150. 

From  a  »talbtlcal  study  the  author  Oiow«  that  there  has  been  a  steady 
derllnr  in  the  ratio  ot  blrthit  to  |K>|iulntlon  during  the  past  o«niury 
aiDOnnCing  CO  over  25  per  cent,  in  FrHine.  .\  slniTlar  stndy  ot  other 
COUatrtes  shows  llmt  France  heuds  the  list  lu  the  amount  of  this  decline. 
In  18N  the  ratio  of  iimrriagefi  to  liiOO  uf  population  was  6C  for  France 
*Dd  only  80  for  l*»rU,  where  the  ratio  ot  Ulegtlimste  to  legitimate 
Mrthi  was  u  17  to  40.  This  de ctln'-  can  be  due  to  the  action  of  no  Halihu- 
itao  prlDclple,  becauae  wealth  has  Increaned;  hut  the  standard  of  com- 
fort na«  been  raised.  The  author  of  Sexual  Religion  thinks  hl<«princirile« 
hare  made  great  progre«i  In  France  and  fe)l(-itHtei>  Kit,  people.  Xadsll- 
lac  s«r«  lo  tills  eufeeblement  of  tlie  birth  rate  a  menace  to  the  welfare 
of  the  coaotry. 

in  the  Jt)p9tar  Mmre  Monthly,  l>ecember.  ie«9.  Grant  Allen  argues 
that  the  state  of  matrhoouy  mu9t  for  all  time  be  the  normal  and  iieces- 
lary  one  for  all  women  to  enter  and  that  our  education  fur  girls  should 
be  directed  towiird»  pn>|tarlng  girl*  lo  be  good  mothers.  At  present 
there  needs  to  be  four  children  bora  lor  every  woman,  to  keep  the  race 
just  fttatioiinry  In  number".  Consequently  every  woman  who  chfKises  ■ 
uelibate  life  Is  responsible  for  IncresitLug  the  burdeu^  of  tier  married 
sWten.  The  fewer  ihe  rlilldren  the  twtter  they  will  be  re-ired  and  the 
aore  leisure  tor  general  culture  there  remains  to  the  mother,  all  of 
which  Is  much  to  De  desired.  We  may  njodify  this  view  to  the  extent 
of  sttbatltutlng^  two  for  four  children  per  woman,  because  il>e  excessive 
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iiitaiit  mortftllty  of  to-day  U  larxely,  it  not  entirely,  due  to  present 
Igimraiice  of  various  Uwr  of  life.  As  many  women  naturally  have 
lurge  faoilliea  it  fQllon'!>  that  there  ia  plenty  of  rootu  for  woaiea  with 
Intellectunl  pursiiitj".  hut  the  home  must  remjiin  the  keystone  of  society. 
Iq  cIosloK  we  desire  to  draw  atteotiuu  to  the  va9tDes.-«  of  the  field  of 
MT  as  a  subject  of  Invc'tiRJitlon  and  the  undoubted  importance  of  the 
results  of  iiive?tiK»tious  io  thi?  liue,  not  outy  in  their  bearloj^  upoa 
«cientiflc  and  pnilonophical  fiuestions,  but  more  eflpecially  as  suoh 
Tcaults  street  the  jtenerHl  luippioess  and  progress  of  the  race.  All  other 
reforms  really  wait  for  sexual  reform  to  lav  the  foundations.  This 
reform  has  bc)(uu  to  take  active  shape  in  the  world'^  work  In  6uch 
organiuitlons  as  the  White  Cross  Ijfmgue.;  and  the  i>td  turces  uf  prudery 
■rebeginuinjE  to  weakeo.  'lliere  must  huwev»:r  be  mure  oiv-ii  and  free 
delivery  of  facts  before  Investigators  In  the  Held  can  make  much  pro- 
gress. The  laws  of  Xatuml  t^Iectioo  will  vindicate  the  right  by  the 
oonntant  destruction  of  DaeJt  of  degeneracy  as  well  as  conditions  of 
stagaaat  iTtmservatism.  One  fact  comes  out  deaVly  ami  that  i:^  that 
hioTogy  ift  the  beginning  of  psychology,  sociology  and  kindred  sciences. 

Appendix  :  While  no  attempt  has  been  made  to  include  all  Important 
papers  bearing  ou  these  subjects,  but  rather  to  give  a  brief  lieariog  to 
a  fev  or  sometime^  a  single  work  in  each  line,  it  was  my  latentloa  to 
note  Galt*»n's  work  iu  heredity  more  carefully  than  was  done  lu  the  first 
section.  This  author  appears  tome  to  have  been  led  Into  a  fallacy  In 
cousidering  that  as  we  have  two  parents,  fourgraud-pareuts.  eight  great 
grand-pa rent:>,  etc..  it  follows  that  our  dietttnt  ancestors  are  each  repre- 
sented by  an  InHnitesiniiLl  factor  in  us.  Our  theaU  U  that  the  whole  of 
«ac]i  of  all  our  ancestors  is  present  lu  each  of  u<),  but  that  which  U 
truly  Individual,  i.  e.  our  coatributton  to  tJie  continuous  traluiog  of  the 
generations  of  gemmules  from  Adam  down,  Is  Infinitesimal.  Coose* 
^ueatiy  each  of  our  ptiruuts  passed  over  to  u!i  Adam's  btxlv  (beredlU 
arily)  plus  the  increments  successive  generations  had  adited  to  Ma 
ancestral  stock.  Almost  the  whole  or  the  body  of  the  father  U  there- 
fore Identical  with  as  large  a  part  of  the  mother's  hfuXy,  and  the  two 
coalesce  as  ouc  iu  the  child  to  form  the  oldest  uud  best  fixed  of  its 
characters.  The  child  starts  with  this  specles-stook,  plus  all  the 
incremt- nts  tUrit  have  been  added  on  the  father's  and  ou  the  mutlicr'8 
aide  since  their  gemiuules.  which  were  once  as^iocluted  In  a  nturle 
remote  ancestor,  parted  company,  at  firit  by  cell  diviciion  lu  the  ovarut, 
etc..  and  later  were  still  further  separated  by  the  development  of  these 
cells  Into  distinct  iudividmiU.  Such  is  au  outline  of  the  method  of 
organic  evolution,  which  may  be  completed  by  the  addition  of  a  few 
simple  speclflentious,  such  us,  that  the  cliumctcrs  iu  outogeuy  are 
unfolded  In  thi>  order  of  phylogeuetic  difloreutiatlou  and  that  while 
thus  unfolding,  any  portion  of  the  history  tnay  be  cenogenetically 
revised. 

The  following  err'tla  occur  In  the  first  section:  p.  98.  line  14  from 
bottom.  *•  became"  should  be  '•  become;"  p.  lOi.  Hue  II,  "  thU '*  should 
be  "the  above;"  p.  lOt;.  line  10  from  bottom,  "(cytic)"  should  be 
**  (cyclic) ;  *'  p.  108,  line  8,  "evolution  Is  Its  "  should  be  '•  evolutionists." 
The'author  of  "  La  vie  paychlaue.  "  etc.,  U  Binkt.  Mnes  U,  9  and  8 
from  bottom,  "expericuced'  should  be  "■exercised;"  "  natiilum " 
should  be  ^'^  naautam."  "trlchocytos"  should  be  •' trichocysts,"  ■'  prend- 
opodta  "— "  pseudopodlu."  JCLICS  Neuok. 

Bin  geachl^rhtlicK  erzvngt^r  Onjaninmua  ohntt  mu'tfrliche  SlffetuehatUn, 
Dr.  BOVF.RI.  Gesellscluft  f(ir  Morph.  uud  Physiol,  zu  HUnchen. 
July  Ifi.  1SS9. 

Boveri  brings  forward  a  crucial  erperlment  into  the  much  dlsputeil  flelda 
relating  to  the  fuuctlous  of  nucleus  and  cell  protoplasm  ami  the  parts 
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taken  by  tli«  nuile  acid  female  iiDclei  Id  rcprwluctlon  anti  heredity.  The 
moat  dfroct  wny  to  a^certaiu  whether  tho  cell  uuclcus.  the  protoplasm, 
or  both  cOQiJtln  the  elemeute  which  characterize  tho  cell  U  to  take  the 
Dai'lvufi  out  of  oQc  cell  mu<1  put  it  into  tho  protoplasm  of  some  other  cell. 
This  Is  what  Hauber  attempted  to  ilo  wheu  ho  luterchauged  the  nuclei  tut 
toads'  ami  frOj;$'  e^fi,  hi»  purposo  bc-lug  to  iee  whether  the  prot<<plium 
of  the  totd'n  nag  would  caiue  the  product  to  mkc  the  fonn  of  a  toad,  or 
the  nucleus  of  the  frog*s  egg  would  shnpo  the  embryo  to  a  f roK.  or 
vhother  iKnh  nucleus  and  prtitoplasm  might  net  to  produce  a  hybrid. 
Rautxrr'it  exi>eriinetii.*  Iwlled,  as  might  be  expected  in  ueallug  with  such 
highly  (ipcclallzed  etructurcs. 

The  year  following,  however  (1887),  the  Ilertwigs  discovered  that 
fragments  of  sea  urchin  ova  coatalulng  do  part  of  the  oucletu  might  be 
ferUlliied.  aod  they  then  segnieotenl  and  developed  like  normal  eggs  or 
fragments  which  coutaloed' female  nuclei,  lu  order,  then,  to  settle  the 
question  propounded  by  Rnuber,  it  only  reiiiaiiied  ti^  fertilize  a  dcDucle- 
ated  fragmeut  <'f  the  egg  of  oue  species  of  »ea  urchin  with  tho  sperma- 
toiooo  (-if  uiiotlier  species  aud  keep  the  larva  nuill  It  showed  uumiatakable 
speelflc  i-harnctt^rs.  This  Is  what  Boverl  set  himself  to  do.  The  ipeclea 
wbScb  he  found  to  suit  hla  purpo^  arc  Echinwi  microtti/^ercHiatu*  zni. 
9phit«T(chinua  tjranulatiu.  Thus  not  only  ditt'erent  species  but  different 
genera  were  employed,  and  eually  recogui/^ible  characters  make  their 
appearance  In  the  forms  of  the  skeletal  spicules  by  the  third  or  fourtll 
dar,  and  Bovorl  was  able  to  keep  the  larva-  for  a  week. 

If,  now,  a  large  quau:ity  of  i!iphafrf.chinu»  ova  are  sliaken  In  a  tost  tnbe 
with  milt  from  ^VAi'ntu,  luauy  of  the  oya  will  be  broken  aud  some  of  the 
fragments  will  contain  nuclei,  others  not.  A  part  of  the  ova  remain 
IntJict  »nd  but  few  of  these  are  fertilized.  The  nucleated  aud  dcuucle- 
ated  fni^meuts,  however,  are  fertilized  In  great  numbers,  and  give  rise 
to  dtearttarvie  of  tteo  entirrlv  ditlinct  tyjK«.  One  class  of  dwarf  larvie 
shows  an  exact  middle  form,  and  since  the  aame  form,  not  dwarf,  may 
be  obtained  from  crons  fertilizing  intact  <>vu,  U  U  safe  to  assume  ttiat 
this  type  U  developed  from  nurimuil  fragments.  This  la  no  more  than 
we  should  expect,  au  lutenordiute  form,  where  a  crou  of  this  klud  can 
be  cff^ted.  The  interf-oting  fact  now  comes  to  light  that  Che  other  large 
class  of  dwarf  larviv  corjirm  whoii}/  to  th<  male  type.  ThI*  whole 
class  must  arise  acotrding  tr>  Boverl  from  a  male  nurleuA  develnping 
wUhln  a  d«nvcUate4  fragmoat.  All  bis  attempts  to  demouatrate  this 
by  Isolated  cultures  failed,  but  the  author  considers  it  Aufllciently  proved 
hy  the  large  numbers  of  malc-lyi>e  Inrvn^  M'hlch  made  their  appearance 
In  the  grosft  cultures,  by  the  distinotnei^s  of  the  two  types,  and  also  by 
the  tnterrating  fact  tliat  the  cell  nuclei  Ui  dwnrt  larvie  of  the  male  tyiw, 
aa  abown  In  ecctlon^,  were  oaly  ab«>ut  half  the  »ize  of  ordinary  nuclei. 
Tht  Wtperiments  are  further  conflrmiitnry  of  the  llertwigs'  observations 
and  on  the  whole  there  ecems  little  ground  l<.>  doubt  their  validity.  The 
exi>ertmentK  nf  Boverl,  then,  prove  :  First,  tliat  in  this  p.irtleular  ca»«, 
at  least,  the  nucleu*  alone  convevs  specific  characters  to  the  ulliipriug, 
and  that  the  ceil  prntopta«m,  although  esnonriitl  to  development,  has  no 
tonnaUve  Influence  woatcver.  i.r.,  "protopla^^m  la  uulrltlvo  but  not 
fonnatlTe"  OVriiunann).  Kffund^  that  in  the  above  mentioned  species 
t^  aiale  aoa  female  nuclei  are  approximately  equivalent  In  formative 
pow*r. 

Tlie  truth  of  tlie  flrnt  ha*  long  been  supposeil,  and  many  facts  lu  tho 
devflopmrut  of  llie  fu^wt  po^t  afgnlflcantly  toward  the'  truth  of  the 
•ccond  proposition,  'ilic  very  discuvery  by  Van  Boueden  {RecH'^Trhtt 
Mr  ta  JUatttriii loH  dr  I'fKf^f  n  la  Ftconaation.  Arch,  de  Ulol.  Gand, 
tSU,  pp.  MMUO,  13  plO.  that  the  chromatin  loops  or  filaments  are 
equal  Id  the  male  and  female  nuclei  argoes  strongly  for  lu  validity,  as 
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also  the  work  o(  Platuer  (£>i>  l^aryokinese  hti  den  Lfvidoptenn  alt  Qrundr- 
la^t  fur  tcitu-  Thforif.  der  Zellthetlunff.  Internat.  Monatschr.  f.  AnaC. 
UQd  tlUt.  in,  347-397.  'i  pi.,  Leipzig,  1S8S),  In  Bbowlnc  that  ItuportAQt 
Bte|>4  in  the  perfecting  for  conjugation  of  male  and  female  nuuloi  are 
Identical.  lu  tihort  no  difTerence  of  ninle  and  female  can  b«  discovered 
In  Che  DQclear  Ktmctnre  of  male  and  female  reproductive  cells  by  nay 
known  method.  This  hns  lead  to  the  Mft  repeated  statement,  ''chroma- 
tin in  not  Mxed."  A«  the  writer  of  thi«  rpcUoh  might  put  It:  ultimately 
male  and  female  pn>topl;i9m4  are  difTercnt  na\y  in  pa^t  experiences,  ao^ 
Buch  differences  are  not  ob'iervahle  with  a  mioroscope. 

At  Hrit  thought  such  a  ca!>e  of  tunic  parthenogeoesla  as  is  brought  to 
light  by  Boverr!*  experiments  Bw»m«  m  inviilldate  all  theorifs  of  nes 
wTilch  would  m--ikc  the  male  aud  fem-tlc  factnra  in  reproduction  funda- 
mentally different;  (or  example,  the  well-know  theory  of  Dr.  Brook* 
that  the  feinaie  U  to  general  more  eooiiervHtive  than  the  male  while  the 
male  tend*  to  vary  more  than  the  female.  "  If  a  perfect  animal  could  be 
de\*eloped"  mays  tliii*  author  {HerfAUy.  p.  102),  ** from  the  Aperma- 
tozoon  of  a  male  parent,  an  it  can  tie,  in  caiiea  of  partheaogenedlEi,  from 
the  ovum  of  a  female  parent,  we  should  have  a  means  of  proving  thai 
each  sex  transmits  its  entire  organisation  to  its  off-tprtog. "  "The 
phenomeua  of  partheoogenesl?.  or  reproduction  by  virgin  females  as  In 
the  case  of  been  and  wasps,  ^how  that  the  ovum  alone  may  ir»Ti«mlt  all 
the  establii^hed  hereditary  xtructure  of  the  specleri,  but  ihire  U  and  oaa 
be  no  evidence  that  the  male  element  can  accomplish  the  same  ihtog," 
(p.  Vi?i).  It  now  appears  th.Ht  the  upermatozoon  le  able  to  do  what  It 
seemed  sate  enough  in  asHPrt  to  he  impossible  in  the  nature  of  the  case. 
Bat  it  must  be  admitted  tbat  we  should  not  ret-ort  to  the  stable  and 
ancient  ec.hiaoderm(Ua  to  ntniiy  variation  and  especially  any  varia- 
tions which  may  depend  upon  sexual  dlETerentiationa.  ft  may  well  b« 
tliat  the  mnle  has  been  specialized  to  funetiou  as  a  progressive  or  vari- 
able facror  In  some  species  and  not  In  others.  Sucn  an  experiment  as 
Bovcrl's,  however,  seems  to  preclude  the  uoivcrsallty  of  a  principle  ot 
thifi  kind;  and  still  this  very  experiment  proves  more  than  the  equiva- 
lence of  the  mule  iind  female  element;  the  male  nucleus  being  able  to 
build  up  Itj*  entire  stnictore;  while  the  female  nucleus,  accepting 
Whitmau's  theory  of  pnlur  Kloljales.  Is  able  to  make  only  a  feeble  effort 
at  wgraentation.  This  would  seem  to  Indicate  a  prepotency  iu  forma- 
tive power  oo  the  part  of  the  male  nucleus,  which  may  be  confined  to 
certain  species  or  may  be  a  general  characteristic,  hitherto  not  so  clearly 
revealed,  but  present  in  all  male  reproductive  nuclei. 

The  work  of  Bjverl  certainly  opens  a  new  line  of  experim>?iit  In  this 
Intereitlng  field.  The  method  mmt  bi;  applicable  to  other  formi,  and 
until  more  experiments  of  the  klud  an)  made,  It  ts  useless  to  attempt  to 
reason  further  as  to  th-!  general  bearings  of  his  discovery  upon  quel* 
tloas  of  heredity  and  sex.  C.  F.  H. 

VI.— MISCELLANEOUS. 

Die  nfUttru>i.nA»if:ha/Ui''.h-pi>/r^lofiltKh«  Wi'Ua'if-ititungdtir  Gefffnwart,  von 
Dr.  UeBU&s'N  Wolff,  Oozeut  an  der  Unlversltftt  Lelpslg,  1890. 

(2  vols.) 

Whatever  criticism  may  he  made  of  the  work  before  as.  It  U  certainly 
large  iu  niuge;  and  as  it^  title  iadtc4tcs,  repre^euts  some  of  the  rao.'tt 
recent  phrKe-*  of  philosophic  aid  scleiitiflt-  thought.  Zeller  say*,  tbit 
through  the  great  developmeut  of  the  suieucei  uew  quesclouii  arlso  for 
solution,  new  raean^i  are  rftqalred,  and  ;i  partial  change  from  the  formsr 
experience  of  philosophy  ii?pO'4sible;  nnd  <soiMnust  enter  into  closer  rela- 
tion with  the  Sciences.  The  recent  Investigations  on  the  oi^aos  of  sense 
and  tlie  brain  mike  necessary  a  reuewcd  proof  of  the  psychological  and 


TSTCHOl 


:rTEKATrEtcr 


267 


I 


\ 


\ 


metxphjsii'sl  fouodAtioiitt  of  IdeulUm.  Rxolu*tTP  MrnlUtn  mit«l  t>r  «ii|i- 
pl«inent«d  by  a  bealthr  realUm.  Wuodt  finr#.  thm  iihllititriphy  nitttt  tnke 
mi  its  foaniUtioii  th:>  nbole  rauge  of  K'tcutlllc  czporlcovs;  'tlit>u  U  wltl 
be  the  i*cI«DL'e  of  ^'l«nc««  lii  the  tru#  fteiif«  of  the  wonl.  Si'lrtu'i'  hnx 
IxiconteatJtbly  Che  ruHoj;  iDU<re<<'t  of  the  day;  nutl  nUb  rva«oTi,  InvHUKo 
of  Che  «xartDe«K  of  lu  nicthod  and  the  ocrtalnt y  of  Itn  rwmilt*.  Hut 
science  at  its  zoolth  cdiH  with  uusotved  problorns.*  Tbeae  lbiitt<)  are  to 
the  word*  of  Da  DoU-Kermoud :  (1)  IncrtlA.  mntttr  nnd  fori'v;  (S) 
tbe  ioooDcvivaliilKy  of  a  pHMMge  from  tht!  iniftilul  to  tbv  inatrrlnl ;  rtl) 
the  origin  of  motion ;  (4)  the  genedli*  of  \lt« ;  (S)  the  arraiiK<>mr<tit  nt  tho 
world  according  to  a  purpOM;  (Q)  the  oHgln  of  ratloual  thouKht.  and  of 
btaguage;  and  (7)  the  problem  of  fr(M>  will.  And  II:i-i>kel  rifcbMy  "ay*, 
that  these  phenomoun  iirt-  imt  fully  explalui>t  by  heredity  »n<l  M-lVi-(|on. 
This  lf«»  in  the  fact  that  our  knowing  faculty  t«  al>itolnt<>ly  IhnllM  nnd 
baa  only  a  relAtiv?  extension.  It  U  coiiditioniKl  above  alt.  by  Ibi-  nature 
of  our  MDfie-orfrau!'  and  bralo.  Buuge  In  hU  treatUe  on  phy^loluglcal 
and  pathological  chcntUtry  alio  gays,  that  the  tnochanljim  of  tbr  prnM-nt 
brings  UB  wUh  certainty  to  the  vitalism  of  the  future,  but  thiit  tlm 
waence  ol  thU  rliHlUm  couiiUtK  lu  a  going  out  from  the  known,  the 
Inaer  world,  to  explain  the  unknown,  the  outer  world.  The  above  Idea' 
are  an  ackuowlcdgt-ujeut  froui  the  aide  of  hcIculv  Itn-lf,  that  ItM  contlnu* 
atlon  and  completion  ma^t  be  found  In  ]>hUofiopby.     .^i-Iod(>c   without 

fthtlosophy  eudii  in  uuMjlved  prublctn<t ;  pblUiAophy  withoal  aolence 
tekd  a  dure  foundation.  Roth  are  children  of  the  inmn  uiotlior;  boUl 
work  fortheiolutluu  of  thv  «nme  secr«t*.  Bui  tu  what  philosophy  alull 
Wicsee  And  Its  continuation  and  consummjitlon?  tt  U  the  very  nuture  of 
■elcaoe  to  rest  on  expericucc;  uud  thl«  philosophy  therefore  mu^t  bo 
tMuedOBfacu;  fn  a  word,  pnrcljr  empirical.  U'Ub  ^ucb  a  |i)illin(>|ihy 
only,  can  science  go  hand  In  faana.  8ach  a  phlluHopby,  ihu  autLur  aav's 
U  tet  forth  Id  th1<i  work.  The  fonndntlon  of  Khics  (trtntr  '  *  i  jl.i- 
iecond  volume)  ma»t  come  froni  iht:  rfNiilt^  of  iclenoe  sod  |' 

the  proof  of  truth  must  be  derived  from  meuphyslen  (tff  •'■■^ /. 

The  moral  act  expresMS  the  deepest  nature  of  humanity,  nnd  Is  luaepa- 
niAj  connected  with  the  sense-plienomenal  and  piyc)t»-nu>Uphvatcal  nm* 
tan  of  nuuu  Morality  cosmoiogically  coiialderiHl  brings  Co  hght  tho 
Wteaoeof  man ;  anil  thus  the  in  v-rDtlgatlon  of  uxirul  pr<>lileitis  I'luU  to  the 
Mody  of  anthropolc^7,  coamologr,  p*ycb*'loKy  und  metaphyilca.  In 
Oifdor  that  the  wholemay  haves  logical  connection  and  a  ayNteniallr  unity, 
dw  aathor  Inveotlgates  In  like  manner  the  object  as  the  motliodnioglciii 
problem,  Uie  transcendenul  problem  and  the  epUiomolojttcal.  lie  tiiru 
ooDilAon  the  analysis  of  the  Hicrocoemos,  that  Is,  of  the  Individual  man 
■SBwrJIiig  to  his  nhrslcal  and  mental  content,  as  expr«sin<l  tn  the  coo- 
Mloas49e.  Thbts  followed  by  an  analysis  of  the  Mu^mcmmu*,  both  of 
dM  oriculc  and  hioripanlc  part.  »hic«  here  Is  shown  how  the  being  and 
fNloaiiiy  of  the  objective  world  l«  imaged  again  In  sctentldc  von* 
KlaHaeaa,  this  part  also  can  Itn  dealgnat^  as  a  mlcrocosmns  to  subjeo* 
tfro  irtulMl  vttn  the  first  part  a«  a  mlrnx'oimu*  In  ob)eetlTt  rtl«00> 
A  aaMitf  tyiccm  of  phlloeophy  witti  the  name  of  "«uip4i1eal  piyohkgil 
nahB"  wul  be,  asHsckol  says,  the  phUo«o|4iy  of  the  faitire;  and  Is 
DMMi(  fwthR'  thoo  a  oomplece  system  of  monism. 

Xm  Ms  ^  rtelHtfea;  Stode  •oe&oloftqae,  par  O.  Tahuz.  Parte,  MM. 
PP.UI. 
ta  His  wotIe  the  aotbor  has  eodoavored  with  as  moch  eleanwas  as 
mmMi  to  Mac  ou  tbo  poioly social  fUoof  tMnaaaltT;  ahecnoilM 
hM«Mrii  tedflr  vital  or  ylinltaL  Bat  bo  ta«s,  Itai  Ibo  potat  <3 
«te«.  ta  taMTor  wUch  he  ooidi  mait  ttali  4Ubme*,  iliowa  biwooa 
*e  iHtal  ami  itwiJ  phcDomcoa  the  omit  numaroos,  co^sUnl  sAd 
—lowl  mmlafflm.  Tills  p«i*  oncMof^  U  gaasrei ;  Ice  U«*  are  apoOoa- 
Mi  to  aB  accaaj.  past  or  poailMo  loeltflia,  Jast  aa  pfcyitohufcaf  laws 
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ore  to  all  specie?.  Tlio  ptillosophj-  of  history  nad  tlie  philosophy  of 
DAture,  as  generally  understood,  tiretient  the  hiRtorlcAl  tnd  ixiturul  pbc- 
nomena  la  sucb  a  way  as  to  procfudo  the  possibility  of  a  n-bolly  different 
grooplDg  or  ftOccMAloo. 

The  real  la  only  exp1ica)>lo  by  being  atuiclicd  t<>  the  {mmensltr  of  the 
p«>Mlble,  thAC  U  to  say,  of  the  necessary  iiuder  cooditionn,  where  ft  swims 
aa  a  etnx  In  Infloite  spacr.  The  idea  ot  law  is  t)ie  couceptloo  of  tlila 
flrmnnieDt  of  tucu.  Certainly  iill  In  rl);oroniily  determined,  nod  the 
reality  could  not  be  different,  Its  primordial  aud  uukaown  conditions 
beioK  given.  But  why  theee,  and  not  others?  There  is  irrationality  at 
the  ba»U  uf  necessity.  Al^o  iu  thf  phy^iioul  and  living  donwin,  as  In 
the  Rocial  world,  tbat  which  i»  rcaiized,  aeems  to  he  only  a  fragment  of 
that  which  can  be  rcull^^Hl.  The  mind  does  not  ndmlt  the  rebition  of 
cause  to  effect,  except  where  the  eflbct  referobles  the  caase,  repeat*  the 
cau&e:  as  bu  undulation  gives  rUc  to  another  similar  undulation.  E^ch 
time  that  "  produce*'  doea  not  signify  to  *'reprodoce,"  all  becomes  dark 
to  UB.  There  Is  only  Rclence  of  slmiiltudes  and  plienomeual  repetitions. 
(I)  All  the  eimllltudee  In  the  chemical,  phyeieal  and  astronomical 
world  Iiiive  for  their  cxpIauHtlou  aud  possible  cause  periodic  and 
vibratory  niovenient>;.  ii)  All  KlmlUiudes  in  the  vital  world  resoit 
from  hereditary  traoitmlttsiou,  from  Intra  or  extra-organic  genera- 
tion. {":<)  -Ml  the  simlHtudea  of  social  origin  are  the  direct  or  indirect 
fntit  of  imttatiou  iu  all  its  forms:  cuittouj,  sympathy,  obedlenoe, 
lostructloiK  education,  -(ociHl  ImitatJon  or  reflective  Imitation.  Id  short* 
every  »ucial  ^^imllitude  lias  Imitation  as  It^  cause. 

A  social  group  may  be  defined,  &b  a  collection  of  beings  in  so  far  as 
they  are  imitated  among  thc-mselvce,  or,  without  actmil  Imitation,  In  so 
far  as  they  resemble  one  another,  aud  their  common  traits  are  ancient 
copies  of  the  same  model.  Soclctv  Is  essentially  imitation.  'Vhe  brain 
U  an  organ  which  repears  sen-iltive  centers,  and  is  Itself  composed  of 
elementfi  tiiac  repeat  th(>mi<clvf;s.  Memory  Is  purely  a  nenroaa  habit; 
habit  ie  a  muscular  men-ory.  Thus  every  act  of  perception  supposes  a 
sort  of  habit,  an  unconsciouc  imitation  of  one's  self  by  one's  self.  Society 
is  a  memory,  a  habit  not  imUviduai.  but  collective.  tVhatis  the  nature  of 
this  imitation,  of  thie  ituggoHtiou  that  constitute!!  the  mental  life?  We- 
do  not  know.  For  If  we  consider  this  fact  in  its  purity  we  are  brought 
toa  phenomenon,  much  studied  at  present :  numnambullsm.  If  one  will 
read  the  books  of  Richet,  Blnet  fit  Fi'-n'-,  Beaunls,  Bomtieim  aud  I>elba'uf, 
he  will  be  convinced  that  it  is  no  ftuicy  lo  rcgitrd  social  man  aa  a 
veritable  somnanihule.  The  social  state,  like  the  hypnotic,  Is  only  a  form 
of  dream.  Sympatliy  h  mutual  imltatlun,  mutual  prestige,  according  t4> 
Adam  Smith ;  prestige  1$  at  the  bane  and  origin  of  MK'iety. 

From  archeoluglcal  aud  statistical  considerations,  history  may  be 
defined,  as  a  collection  of  things  that  have  been  done  most ;  that  Is  to  say, 
initiatives  that  have  been  Imitated  most.  History  is  the  destiny  o(  imita- 
tions. 

Considered  logically  or  teleologicaily,  (1)  Internal  models  will  be 
imitated  before  external,  and  (2)  examples  of  {lersons.  or  classes,  or  local- 
ities considered  superior  will  tiike  precedence  over  the  inferior,  aud  (3) 
gupcriority  is  sometimes  attached  to  the  present,  sometimes  the  past* 

Btl  Is  a  powerful  catwe  of  favor,  of  a  consfderahle  historical  Influence, 

examples  of  our  lathers  or  of  Uiose  of  our  cootemporarles. 

This  Imitfttinn  from  the  within  to  the  without  sigolftes  two  things: 
(1)  That  iiuitHtiuu  of  idca^  preceiles  that  of  expression,  (3)  that  Imtta- 
tlon  of  purpose  precedes  that  of  meant:. 

The  classes  or  nations  whicti  are  imitated  moet  are  those  in  which 
imitation  is  the  most  reciprocal.  A  large  city  is  characterized  by  an 
intensity  of  internal  imitation  in  proportion  to  the  density  of  population 
and  the  multiform  multiplicity  of  the  relations  of  Us  Inhabitants.    Thus- 
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there  is  ao  eptdemic  nod  coDtngifiuii  thnrncier  given  not  ouly  to  ita 
ilifPiiH!!^.  Nut  to  iu  Btyleit  au(]  its  views.  ArlsLocrittii,'  c]aHi>es  wAre  once 
reniiirkHLftt;  fur  an  uualoguua  characior,  nud  to  na  euiiieut  degree  the 
rnynl  courls. 

Alter  cOQcidering,  from  the  poiot  of  view  of  iai'itatlOD,  tangnage, 
religion,  government,  legisiatioD,  uitages  iwd  needs,  morals  andarUi  uie 
RUttiot-  Itnifshes  iiim  work  with  ftoiut-  general  remarks  nml  eorullarieB  : 

The  Kiipremu  law  of  Imitation  appean  to  be  Us  own  tendency  to  an 
iod'C-tliiitv  iirogrvsKiou.  Thtii  aort  of  bnniaDODt  umbltlou,  which  h  Die 
fioui  of  tho  universe,  and  which  Ut  transtornied  phyakally  by  the 
luminous  <.-uuijucst  of  Space,  vitally  by  the  claim  of  each  <<pccicA  to  fill 
the  entire  globe  with  Its  examples,  seems  to  push  eaeh  discovery  or  each 
Lnveatioi)  (even  the  moat  InstgDificant  uidivldunl  iouovatlon)  to  scatter 
itself  Indefinitely  In  the  whole  »ocla]  field-  But  this  tendency,  when  not 
liccoudcil  by  logk-Hlly  nod  teleologlctilly  auxtlinry  inveutlons,  or  by  the 
favor  of  certain  preallges,  Is  hindered  by  diverge  objects.  lliese 
obstacle!)  nrc  eitlier  logiciil  nuil  teleo1ogli>nl  oootradletloug,  or  barriers 
which  a  thousand  oaiiftea,  principally  prejudices  and  pride  of  race,  have 
established  between  famiiles.  tribes  and  peoples.  U  rct«ults  from  this 
that  a  gooil  idea,  ariiihig  In  one  of  these  groups  is  propagated  wlbtiout 
trouble,  uutU  it  reaches  the  frontiers.  But  fortunately  this  arrest  Is  ouly 
slackening  of  pace.  War  Is  ofien  more  a  clvUizer  for  the  conqnered 
than  lur  the  comiueror,  for  the  former  often  borrowt!  Its  ideas  from  Che 
latter.  Kath  germ  of  imitation  In  the  brain  of  the  imitator,  under  the 
funu  of  u  belief,  aspiraltou  or  idea,  develops  into  exterior  maulfestii- 
tioDs,  Into  words,  action^',  whlcli  ore  impressed  upon  che  nervous  and 
iLUi*cuiar  sy^teuii^  act-ordiug  lo  the  law  of  march  Irom  within  to  without, 
Each  act  of  Imitation  makes  each  new  act  more  free  and  rntlonal, 
more  precise  and  rigorous.  These  conditions  are  the  gnuluiil  suppres- 
sion of  barriers  of  caste,  cla^s  and  natiooallty ;  the  gradual  diminution  of 
dUtances  bv  the  rapidity  or  locomotion  and  the  deubity  of  populutlou. 
Suppose  all  thene  conditions  reuuite<)  and  pushed  to  the  highest  degree, 
the  imitative  trausmission  of  a  good  Initiative  over  all  himiunity  would 
he  almost  instantaneous,  like  che  propagation  of  a  wave  In  a  perfectly 
elastic  uicdiuni.  We  arc  hastening  to  this  scrnnge  Ideal,  and  already  we 
meet  ludlcalioiis  In  the  world  of  savants,  where  although  far  sepnrated, 
they  touch  each  Inatant  by  mutiple  luteruatloual  commuidcatiou^. 

Ptf/chopathohgie  des  Bewtualseina  fur  Aerets  iuul  J%ri9Uttt  von  Dr.  F.  C. 
M(;i.i.RR.  Leipzig,  I88U.  pp.  190. 
The  author  eouftlders  first  llie  nature  of  consdousuess  Ittelff  taking  op 
the  dlfTerent  theories  of  the  concept  '* consciousness"  from  the  medical, 
legal  and  phtk>»opliic;Ll  staudpoiut.  >le  then  studies  the  couditiuuii  iu 
which  cuiiNi-idiisuet^s  experiiMu-f!«  a  derungemeiiC,  or  Is  iibolisbed;  and 
concludes  wltli  a  short  n>sun)£  of  the  dlll'erent  oplnioniias  held  bypby*- 
iciai)  and  judge  in  reiispect  to  these  cxeepliounl  conditions  of  the  pnyciit. 
Consciousness  is  a  function  of  our  mental  life  and  commun!cat«s  with 
the  outwartl  world  through  the  organs  of  sense.  Its  element!'  arc  tho 
representations  that  It  changes  Into  concepts.  Its  location  is  in  the 
bnln;  it  can  (lercuivu  aitd  reproduce;  It  is  the  rolation  of  a  ^^Ingle  chang- 
ing cerebral  act  to  tho  whole  content  of  the  brain.  The  hlghf-^'t  grade 
of  consciousness  Ip*  -^elf-consclouaness;  then  come  persoual  conwioua- 
ness,  time  and  spacc-cousclousness,  and  w*orld  consciousness.  In  i>atho- 
loglcal  eases,  the  result  of  the  anoooscious  cerebml  mechanics  pcue- 
trMea  to  consciousness,  then  Ic  la  In  general  uaconsciouaness ;  or  It  Is 
gras|>cd  iudlrecMy  by  ftelf-conscloasness,  then  It  manifests  Itself  as 
hallucination  or  as  executed  Impulsive  action.  Flmilly  the  functions  of 
con9c!ou-«ucss.  to  wit.  attention,  reflectlou,  artistic  repn>duction  can  be 
wholly  nullllled  as  In  fever  delirium,  epilepsy,  alcohol-intoxication  and 
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dcmeotU-  Iii  the  chipteroQ  (DtoxlcatloD.  the 'author  roptitfoD!*,  among 
other  polsoiip*,  opium,  morphine,  chlowl-hydrac*,  i.*hlororonii,  ^-Ocaiue, 
«thor  aad  alcohol;  aud  sAji  that  none  work  so  often  and  wldi  auoh 
dczcucratlve  re<>u]t8  as  alcohol. 

Three  poluta  are  emphasized :  (1 )  The  concentration  of  the  polaon ;  it 
makes  a  great  rllfference  whether  one  drioks  beer,  light  wine,  or  whiiky. 
(2)  llie  moiiieutary  coudltluu  of  the  Individual  can  l>e  ereatlr  modified 
by  hate,  love,  joy  or  sorrow.  (3)  The  outer  surrounalug^,'  as  great 
heat  or  a^reut  eQbft- 

In  1S,4,  in  Germany, there  were  32,S37  prlsonen  of  whom  13,706 
were  drinkers,  of  these  last,  7,269  were  occasional  drlnkera,  aud 
0,4.17  habitual  drinkers,  [n  the  last  chapter  ie  given  n  short  and 
clear  eoDHideratlou  of  the  legal  $ide  of  infinity  in  different  times  and 
conntrieA.  In  ancient  tlmen  hyi'Dotlcal,  hvRtericftl  .ind  epileptical  persons 
were  looked  upon  as  HUperuaturai,  Bi*  lJ04'^e9»iQK  poner^;  but  the  middle 
age«  tried  them  for  witchcraft;  the  psychically  abnormal  man  was  In 
continual  danger  of  being  sacrificed  at  the  stake.  But  modern  legU- 
latioD  has  brought  a  change. 

Stammbaum  dmr  I^ilmopMe,  roa  den  Ori€<:hen  bi*  tur  Oegenwart.  Dr.  F. 
ScniTLTRE.  Jeua,  1890,  (14  tables). 
This  work  is  a  most  complete  and  Uiorough  tabulated  plan  of  the 
history  of  philosophy  up  to  the  pre^^enc  time.  I.ike  a  traveling  jj^lde  to 
the  voyager,  it  win  hv  <>f  iiractii'al  vnliie  in  hearing  leetare''  or  in  read- 
ing large  work):  on  the  hiHtory  o(  phil(><<ophy.  It  gWes  the  foundation 
thoughts  in  the  plii1oitophic-ul  development  in  general  and  of  each  syateoi 
Id  particular.  It  is  especially  upefu!  for  review  and  for  preparation  for 
examiiintion.  The  lA<it  and  t'nofit  iiicere^ting  table,  on  the  aevelopnieut 
of  philosophy  since  Kant,  givett  the  names  aud  points  of  view  of  not 
only  modern  philosophers,  ont  those  at  pre-icnt  living-  This  last  point 
would  b«  of  special  value  to  one  proposing  to  pursue  pbllosopmcal 
studies  lu  Knrope.  The  tables  on  the  rise  and  development  of  Christian 
thought,  and  on  the  chun.-h  philosophy  of  the  middle  ages  are  valoable 
for  students  of  theology. 

Patcn^f  Hero  Storing  and  Fjlk-Tatet.    Geokqc    Bird   Guinnkll.     Kew 
York-Forest  and  Stream  Publishing  Company,  18S&. 

In  the  present  volume  Mr.  Grlnuell  gives  the  results  of  his  Interesting 
Invpstii.'itiflUB  ou  the  ouBtoms  and  beliefs  of  the  Pawnee,  the  bulk  of 
the  book  being  a  collectlou  uf  taleit  and  traditions.  The  second  part  of 
the  work  contains  n  moat  interesting  description  of  Pawnee  life  and 
customs,  us  observed  by  the  author  during  his  lona  and  frequent  Slavs 
among  thU  tribe.  We  mention  the  chapter  on  religion,  In  which  the 
subjeotn  of  belief,  ceremonies  aud  mystery  are  treated  separately,  u 
particularly  im|>ortaut.  When  referrhig  to  the  ethnological  afflnltle*  of 
the  trilie  the  author  places  the  Pawnees  erroneously  with  the  Tonka- 
way  aud  Tilpan,  with  whom  they  are  In  no  way  relat^.  The  Interest  of 
the"  book  centers  lu  the  chapter  ou  folk-tales  which  the  author  collected 
la  tlie  spring  of  18.S51.  He  ha*  endeavored  to  retain  as  much  ^a  possible 
of  thtr  original  form  of  the  tale^.  lie  has  succeeded  In  teiiing  them  In 
au  Httrnctive  form,  although  they  retain  throughout  the  stamp  of  the 
peculiar  culture  of  the  Indians.  Here  is  the  most  foruiidabie  difficulty 
to  the  collector  of  Indian  mythn  aud  tales, — to  make  hi*  book  Intelli- 
gible aud  readable,  and  still  not  to  introduce  Ideas  foreign  to  the  mind 
of  tlie  Indian.  Certainly  the  only  way  tliat  seems  free  from  most  objeC" 
Uous  Is  the  collection  of  ludlan  texts,  and  even  here  the  individuality 
of  the  observer  makes  Itself  fell.  But  If  we  should  confine  OQr.ieives  to 
this  method,  «I!  iiiii>ee  of  a  *ulllcieutly  exteusive  coilei-tiou  of  American 
lore  would  have  to   be  abandoned,  as  the  number  of  languages  ia  a 
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"^here  la  au  epwloailc  «nd  coutAgious  character  given  not  only  to  its 
dUeB3e».  but  to  iu  styles  autl  Its  views.  ArUloiTHtic  cla«80B  were  ntice 
remtrkable  for  ao  aualoguus  cliaracUr,  and  to  ao  emiDeui  dtrgrec  the 
royal  ifHirw. 

Alter  coQBidcHng.  from  the  point  of  view  of  Imitation,  laoguagc, 
rellfcioa,  govcrDUient,  legielatloD,  uiuigeg  and  ueeds.  inoraU  :Lud  iirts,  the 
noltior  finishes  his  work  with  flotue  genera]  remarks  uiid  ooiolhirlcs  : 

The  Buprt-mc  law  of  iDiitaLfon  appears  to  be  its  owu  tendoDcy  to  an 
lodeAnlte  progression.  'Vh\»,  sort  of  immaneDt  ambiiion,  which  is  the 
iool  of  the  DOtverse,  aod  which  is  traosforBicd  physically  by  the 
Imninoiii  codi|u«>c  of  upacc,  vitally  by  the  claim  of  each  species  to  Bll 
the  snCln  globe  with  ii»  exaniplc'i,  seemg  to  pu^h  each  discovery  or  each 
iDventioil  (even  the  mo«t  In^li^nificaiit  hidividuul  iDQOvatlon)  to  scatter 
ItMlf  Indeflnltely  iu  the  whole  i^ocial  Held.  Uut  this  tcodency,  when  not 
Mcoitdml  by  loglcAlly  and  leleologically  anxiHnry  inventioos,  or  by  the 
favor  of  certain  prestiges,  l»  hindered  by  dlveric  objects,  lliese 
oli^UK'Ies  are  either  logical  and  tcleological  contradict  Ion  9,  or  barriers 
whk'h  a  thousand  causes,  principally  prejudices  and  pride  of  race,  have 
established  betweeu  families,  tribes  and  peoples.  It  result:^  from  this 
that  a  good  Idea,  arising  in  one  of  these  groups  is  propagated  without 
trouble,  until  It  reaches  the  frontiers.  Bat  fortunately  this  arrest  U  only 
alackeuiug  of  p:ice.  War  i»  often  more  a  clvllizer  for  the  conquered 
than  for  the  coiKiueror,  for  t)ie  former  often  borrows  its  Ideas  l^oui  Uic 
latter.  Each  gemi  of  imltntiou  In  the  brain  of  the  imitator,  iiDder  the 
form  of  a  t>elicf,  aspiration  or  idea,  develops  into  exterior  maolfuflta- 
tlou,  Into  words,  action?,  which  :ire  impressed  upon  the  nervous  and 
nuacuUr  lystems  according  to  the  law  of  march  from  within  to  without. 
Sl^  act  of  imitation  makes  each  new  act  more  free  and  rational, 
mor*  pTOClM  and  rigorous.  The»e  conditions  are  the  gradual  suppres- 
■  aioooi  buTienof  caste,  cinis  and  nationality;  the  gradual  diminution  of 
fdUftuiCM  bv  the  rapidity  ol  locomollou  and  tlie  dvuidty  of  pupulHtluu. 
Snppoae  all  these  conditions  reunited  and  pushed  to  the  highest  df  gree, 
tbe  ImitatlTe  trvusmU^iou  of  a  good  Initiative  ovur  all  huuiunlty  wouM 
b«  almost  instantaneou!).  like  the  propaeatlon  of  n  wave  In  a  perfectly 
elutlc  medium.  We  are  hastening  to  this  ntniugi-  ideal,  and  already  we 
iD«ft  iDdlcaElons  in  Che  world  of  savants,  where  although  far  separated, 
tbey  touch  each  instant  by  mutlple  luteruationnl  commuuiciittonH. 

Pt]/eJuntath{tUi4/ie  dea  Be\cu*stse(n8  fur  Atrzte  utui  Jnriaieii,  von  Dr.  F.  C. 
UCllkb.    Leipxig,  \8i&.    pp.'llH). 
Tbe  author  comtlders  first  the 
tlut  dilTf  rent  theories  of  the  concept 

Itgal  aiul  philosophical  standptdnt.  He  tlicn  otudlvs  the  ctiodiUooft  lii 
which  i-uu H-iousucsfi  ex(>erieu<.-v»  a  dcraagement,  or  la  ubollabed;  and 
coaclude*  with  a  abort  reaumA  of  the  dlflbrent  oplniona  as  held  by  yihyp- 
Iciao  ami  judge  In  rvi^pcvt  to  tlteso  exceplioual  conditions  of  tbe  ptfdn. 
Conaclouness  Is  a  function  of  our  mental  lifu  and  conimiinlcatM  with 
Uw  outward  world  through  the  organs  of  seuiic.  Iti>  elcmenti  are  the 
tatloiu  that  It  chang€ta  Into  concepta.  Itx  Ioi>atloa  is  In  the 
;  U  can  pen-elre  and  reprwlacc ;  It  Is  the  relation  of  a  single  chanc- 
lu  cerebral  act  to  the  whole  cuntent  of  the  brain.  The  highest  grade 
oJToooMlouiineM  W  4eirH.v>o4i-louane«i;  then  comu  penoDal  conacioua- 
IMiM,  tloM  and  ipace^'t>uHcl<)usuess,  ami  world  condciou&ueas.  Iu  |iatbo- 
llaglcal  CMe«f  lh«  result  of  the  uncouaciou-i  cerebral  mechanic!!  peoo- 
inUa  to  canielouMis.'U,  tlieu  it  la  In  guueral  uncon.tclousnoas;  or  It  la 
mepfd  todlrectty  by  •elf-coa»clouftoeM,  then  tt  manlfmitii  It^lt  ai 
SaUuclnatloo  or  as  executed  ImpuUlve  action.  Finally  the  funclloiit  of 
eoiMcleiianM*,  to  wit,  ntterition,  renectiun,  itrtli^tic  repnitluctlon  i-hu  b« 
frfaollj  aulUAed  aa  to  fever  delirium,  epilepsy,  nlcnhol-lntoxicatlon  and 


nature  of  cousclousueitft  Itwlf.  taking  up 
cepl  "conRcioui^nefls"  from  the  medical, 
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coDteot  hlinsdt  with  a  simple  reotaugtilar  wmlt  (or  prot«ctiou  sKsbist 
the  wind,  lu  colder  and  windy  climatei'  be  wUI  eDdeavor  to  make  the 
wbU.«  of  his  abode  impenoeatile  for  the  wind  and  avoid  all  lUDeceeiary 
oppninffK.  la  ralof  Climates  pitched  roofs  are  used  very  fct^traJly,  or 
olhvr  cu-vlces  are  applied  which  serve  the  purpose  ol  carrying  off  the 
rain.  Dlfierence  Id  uiaterial  of  coQ?tructioD  is  prluclpally  due  to  geo- 
graphical cause?;.  I,«cl£  of  wod  led  to  the  developmeut  of  the  an  ol 
unlng  Rhit)  aud,  later  ou,  clay.  'Ite  author  paBsea  to  review  a  nanitter 
of  similar  pheuomena,  and  points  out  the  Importauce  of  eociologic&l 
fact*  In  the  development  of  architecture. 

Erfa/im»mn  gur  Eutwir.MunffUjfucliichtf  der  Votkcrjfedanke}*.  K.  VOM 
uKN  Steises.  (;iobu8,  Vol.  5e,  p.  11. 
'lite  author  of  thi^  logeaions  paper  haa  wod  well  detwrved  renown  by 
his  cxpeditioot  through  tlte  interior  of  Brazil  aud  the  couclu^ions  which 
he  drawB  from  bis  wide  aud  varied  experieuco  wilt  not  full  to  attract 
the  attcutiou  of  AUttiropologlflts.  He  clniois  that  "aoimUm"  neceefSk- 
rily  develoi>ed,  aa  soon  as  man  began  to  @pealc,  becauae  the  Htmilarity 
ot  ipcech  aud  the  production  of  sounds  by  other  belugii  mu»t  Ip4id  to 
this  belief .  He  lusnniep,  and  this  is.  we  believe,  au  original  ide;i  of 
Voo  ^jtciuen,  that  a  liniitntioii  of  tlie  idea  of  auiniLsui  followed  Llie 
invention  of  InBtrumenij.  of  ob.lect*  which  do  not  dev«iop  or  come  inio 
existence,  without  the  co-operation  of  man.  The  author  beliei'CB 
tlmt  when  objects  were  first  made  or  modified  by  man,  aerordlng  to 
tlic  will  of  man,  the  idea  of  causality  first  origiouted.  Wv  do  not 
see  I'liilte  ele&rly  why  such  should  have  been  the  case,  as  animieni 
certainly  an  attempt  at  explaining  the  phenomena  of  nature.  Bes^ 
this,  utensils  were  conj^idered  by  many  primitive  tribes  aa  poBsessln| 
souls,  sometimes  even  more  tbau  atones,  wood  and  similar  natni 
object^'  The  aperu  gives  a  number  of  Ingenious  Ideas  which  supplf 
mcnt  those  developed  by  Spencer  and  other  authors. 

The  Payrhoitigg  of  Prfjudiee.  Prof.  G.  T.  W.  Vatbick-    Popular  Science 
Monthly,  March,  ISitO. 
Prof.  Pjttrlck  explains  the  phenomena  of  apperception,  with  ample 
lllustiatlon  and  agreeable  style,  et^pecially  In  the  fiehis  of  opinion  and 
action,  where  they  appear  as  prejudice  and  liablt. 

SHrtyp^an  SeJtoohy  or  ichat  I mxb  in   (Ac  School*  «/  Grrmttn^^  AtMrin  on 
SvBitaerland.    L.  R.  Klkmm.  I*b.  D.   International  £dueatloa  8eriea> 
Vol.  XII.     Xew  Vorli,  1889. 

This  note-book  is  of  unusual  value.  The  autlior  recortU  facts  not 
theories,  describee  concrete  lessons  not  school  curricula,  and,  instead 
of  padding  his  hook  with  pedagogical  platitudes,  gives  three  or  four 
hundred  pencil  ckctches  of  educational  devices,  samples  of  pupil's  drxw- 
tng,  and  the  like,  personally  observed.  A  large  part  of  the  buok  is 
devuted  tt>  German  schools.  The  work  described  shows  that  In  (.rer- 
niany  the  eirort  is  made  to  base  education  upon  psychology,  and  (hat 
the  teachers  have  nt  least  learned  to  utilize  the  spontaneous  lurfre<t«i| 
of  children.  The  description  of  the  School  for  Dullards  at  Elbcrft-ld, 
and  the  concrete  examples  of  work  done  at  the  Frtineke  Stiflunonn  are 
of  spet^ial  psychological  interest. 

Zur  Ptifcholoi/if  der   Ta*chfiH»pitUrtunst.     Max    DcsfiOFR.     Nord  tiod 
SUd,  Ueft  155,  im>.    pp.  21*. 

In  this  very  readable  essay  Dessoir  has  attempted  an  analysis  uf  the 
points  of  psychological  Interest  lu   the  tjerformauce  of  the'  ordinary 
stage  conjurer.     The  es^ay  begin(«  with  an  historical  sketch  of  coojuHur' 
and  cotOurerti,  sliowing  the  steady  improvctnent  In  the  tone  of  ihee 


PSYCHOLOGICAL    UTEKATUnE. 


278 


performance]),  nn  Im prove nii?iit  larjfftly  consistlnjf  In  the  »ub!>tItat1ou  of 
]>nTbo)oxioal  for  pufvlr  unH-ttHuical  modetr  of  dt^ception.  The  »ucee8»- 
Tul  trick*  of  io-<I;iT  are  ill  their  construction  eswniiaUy  psychological. 
Tlivy  are  arrsiiK<^(\  **>  t>^  ^^  precisely  imitate  the  coDdltioti  of  s^ln 
Dndftr  whioh  the  most  natural  Infereuce  would  be  the  tn»o  one.  and  yet 
the  clrcuui^tHiicee  rvnily  Biake  it  as  falftc  as  possible.  Of  courtie  mauual 
akiU  alwayii  ha»  been,  and  ntlll  Ia,  one  of  the  esnentlnl  reqiiinlt^^.*,  hut 
raaoual  tkii)  alone  never  uiHke?  a  ^-onjurer  of  the  hi^he^t  <tnler.  The 
by-pl«T  and  the  mod«  of  pr«entln|j  a  trick  ?o  as  tn  dlveil  attention 
from  tfit?  real  doiuf;  of  It  are  fur  io<>r<>  ituportaut ;  the  truly  Kr^"t  coo- 
hirer  producen  an  atmoiphere  of  conrtdenw  In  what  he  i«ay«  itud  does, 
and  at  the  ^ame  tliue  such  a  feeliDK  of  bewildertneiit  and  ustouisbnieat 
that  the  ninipl<'st  trick  1*  invented  by  the  .ipecutor  with  a  halo  of  the 
miracuious-  Tn  illu9tratv  thene  g<!neral  principles  a  niiniber  of  tricks 
are  analy/M  nnd  :i  nuinl>er  of  the  rules  of  the  trade  are  hrouf!;ht 
together!  ill  tcnditi)!  toahow  thcpsychologlcal  Insight  of  thc^rHdeiitsat 
4i;ceptiou.  Til  ^imulitte  the  finlioary  fnrniii  ol  percentioii  otxl  in fcrtr-iice, 
time  must  be  correctly  understood  both  objuctively  and  subjectively, 
tod  benee  the  ln)|>oruncc  of  the  psychology  of  deceptloa. 

Btek*T^rf  mr  let  mouv^menta  ches  qvflques  jeunfg  enfantM.  A.  BlNET. 
Bevue  phUosopbique.  Mars,  \SdO. 
The  obpterviitloiis  nf  M.  Bin**!  cover  four  topu-a:  tne  movements  of 
valklniti  bilateral i>«m.  automatism.  :ind  re»ctlon-tlmes.  The  age  at  whlcb 
a  child  begins  to  walk  is  not  tlxfd  and  certain,  but  depends  on  Its 
strength  anil  many  other  clrcum^tanceFi  sraong  which  the  psychic 
chnmct^rr  of  Che  child  (its  power  of  attention)  has  a  pliM-e.  Ilinet  like 
l*reycr  finds  these  movements  uot  aci|ulre<l  tiy  Imitation,  but  instinctive. 
In  a  baby  only  ihrc«  weeks  old,  so  held  that  the  soles  of  its  bare  feet 
rtceived  the  i<"tlmulus  of  contact,  he  noticed  the  alternate  movemeuts  of 
walktne.  In  nnotht^r  child  of  atjout  the  same  age  the  movement^  were 
n»t  to  be  observed :  in  atUl  others,  however,  even  younger  they  were 
•ecu.  SirODtaaeous  movements  lu  very  youug  children  are  almost 
always  bllaleral,  (simultaneous  or  altemnte)  a^  any  one  may  prove  to 
himiclf  by  counting,  but  are  iilmo^t  cutircly  unilateral  in  a  child  of 
three  years.  .'H>me  of  the  actions  that  Blnet  describes  as  antomattCf 
*.  y,,  titc  uncoiuotoai  closing  of  the  liand  whcu  au  object  U  placed  Id 
the  palm,  f eem  more  properly  reflex.  Between  tliese  and  the  antom*- 
U«m  nf  d<in(>l*^per«i)nallty  caoe^,  the  author  suggests  a  po^^^ible  sluill- 
arlty,  ihnugh  h>.>  would  not  press  It  too  far  on  so  few  observations  \  also 
iMwecti  the  prt'i^ervatiou  of  attitudes  (as  when  a  child  remains  immov- 
^liie  In  the  mi'lat  of  iome  action  half  performod,  because  Its  attention 
fisauddenly  been  di%-erted)  and  the  fixed  attitudes  of  catalep<ty.  In 
Um  Infant  tbW  splitting  up  of  the  psvchic  activities  Into  ludt-pendent 
groops  would  be  a  sign  only  tliat  the  itxed  syetematizatlons  of  the  adult 
mtuu  were  yet  to  come.  The  r^^actiou-tinies  of  children  from  three  and 
a  half  to  seven  years  old  to  sound,  registered  with  a  Maroy  tambour, 
wi*rr  fnim  .4-10  to  .'160  8CG.,  against  .llO  for  grown  persons  u<iug  the 
sa'nn  apparatus,  resolta  similar  to  those  reached  by  llerzeu-  The 
BAXUiM  and  uihilma  were  750—1.300  aud  190— aoOrespectivcly.  and  the 
'niwClOD't lutes  (jukc  irregular.  The  coQtractkm  made  In  rei-pun'ie  seems 
tA  laat  longer  uiih  the  child  Chan  the  adult  and  to  reach  it^  maximum 
amount  li's>  quickly.  'l*he  most  rapid  rjte  of  closure  of  the  thumb  and 
finger  u|iou  a  rul'iR'r  tube  »as  for  children  7-13  In  four  sei-onds,  for 
adults  iin  the  avcmge  IB.  KInet  obierved  In  a  child  lc»s  than  three 
wtvks  old,  who  had  never  been  allowed  to  fall,  an  Instinctive  dread  of 
bvlng  belli  In  an  insecure  position. 

Wimfottom  iif  Lawa  D.  Bridipnan. 

AIizio«t  the  only  sources  of  first  hand  Information  In  regard  to  the 
b^lnnlug*  of  Laurs  Brldgmau'i  education  are  the  re|H>n«  of  Dr.  Howe, 
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la  ■MfvMMM«i«.    Baix.    Pvto^iatt. 

Morpblaoaula,  bohU  the  Mmc  RteUoa  to  MtpMatea  tint  d!p«o> ' 
toulftdocatoal«^wnam;  bat  rWiyiminh  b  Lntcnalneau  whOe  mor- 
pMnonwati  b  comlmMMu.  The  eOtectt  of  Dpittm  apoo  the  InteUert  are 
l%hc  u  Inc,  b«t  halladziatkKu  come  is  laier  that  nuT  rise  u>  »i*ute 
msbM,  e.  y.^  the  ^numiug  a  mu<^**o(  tfaeHabTv  Thedmg  luu  a 
pazalyzisf;  effect  apon  tbr  organs  of  Tvgeusire  life,  uui  the  noml 
Mue  li  obliterated.  Tlw  babU  oon  fbrmed.  abctioeooe  cauaec  the 
M»e  palnfai  tjinpusM  u  abwe.  Opium,  haahi>h,  cobocoo,  aJoobol, 
tea  and  coffee  teen  to  hsTc  naar  chanctcn  as  DerriBea  is  commaB. 
A*  •thDtUanu,  tbej  prodoce  eafAoria;  exMMfTe  um  (and  ab»tiaeoc« 
after  nodcrate  qbc)  catues  iDsonuUa,  motor  trovblea,  ballBcLaatloDx, 
deUrluB,  etc.  The  iexual  pandofu  are  enfMbled;  a  temporary  absti- 
aaoM  aeu  ^dirodi^acally.  Tbe  itrensth  of  the  doM  oeed«d  to  prodnc€ 
taD  elfcct  nqnlm  to  b«  eradoallj-  tnma*ed  In  case  of  opium,  somc- 
tiawi  a  dernsaM  as  Rnair  ii»  oov-twentieth  of  a  ceDttgfram  U  f^t 
keenly.  Two  method*  of  cure  are  u.*ed.  A  sodden  cewatioa  iccoid- 
ptcicd  by  carefnl  nunlnK  and  medical  attpixUDce,  Is  ftbort  but  risky; 
and  th^  author  recoromeDOB  the  rnuloal  dlmlauiiou  of  the  do^e  even  If 
the  cure  i«  protracted  and  palofiH.  Tonics  »houl<l  be  elvea,  but  nnUiiDg 
ttrooger  tlian  coffee.  The  paper  cooclodea  with  anlnterestiDK  nrvicw 
Of  ca*e«  of  '"falU  gemtUain''\u  which  twins,  cveu  thoogh  teparated,  were 
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attAclied  Id  preclncly  the  snine  way  at  the  name  Mme.  nod  cho  ilerelc^ 
mpnt  of  the  mania  leidlDR  to  suk-ide  wiig  uiiralkl  in  the  two  {lertoni. 
Cbc(!s  of  Ihitt  ttort  show  a  grent  fliifceptibiHty  to  nervoua  coutagion. 
Ouex  of  BiiuilHr  draams  la  two  or  roore  ludividuiUg  more  or  less  in  tho 
iame  physiological  itate  have  beeo  known. 


PSYCHOLOGY   IN 


AMEKICAJf  COLLEGES  A>'D 
VEK8ITIES.' 


-ri 


vsi-\ 


PSYCHOLOGY  AT  THE  UXUTiRSITY  OF  WISCONSIN. 
Bt  Professor  Joseph  Jastbow. 

Coursea :  (A)  General  i-ourso  in  Psychology  for  ^uch  )^tudeiit«  af  take 
no  other  Philosouhical  work.  Fall  term;  diiily  (about  (Wi  hour*); 
largely  elemvutary  work  by  recltallOD.  Prof-  Htn'trH*  ha»  the  class  half 
the  time,  taking  general  topicji  In  Pi^yeholocy,  and  i»ach  as  have  a  phllo- 
Hjphical  beariug.  Murray's  Handbook  of  Psychology  is  u«ed  «s  a  ba»U 
in  this  work.  My  own  part  of  the  work  1?  by  lecturei',  covering  the  fol- 
lowing groutiii:  (1)  Tlie  Senses  (lollowiug  BeruBteiu's  Five  .'wnses  ol 
Han),  laying  ."tresp  upon  the  psychological  Inrerpretation  of  «en*at1on?; 
(2;!  the  Nervouff  Syfiteiu  ireutC'ii  Kotuewhm  ii>  ii»  Carpcutpr'-*  Mental 
Phyi^iology.  eh.  II. ,  not  in  detail  and  with  sotae  compiirative  and  devel- 
opmental consideration^,  and  laying  stres*  upon  reflex,  automatic  (and 
«e<'ondary  auiomatlc).  and  voluntary  act^,  a^  well  aF  on  the  general  dit)- 
cassion  of  higher  and  lower  centers  and  locnllzation,  0  and  i  cover 
about  Ihree-f1fthj>  of  the  courne) ;  C3)  the  P^ychophy^ic  Lave  and  Ex- 
perimental Psychology,  aceeniuating  the  tiuportaacc  of  methods  nud 
the  relations  beiAvetn  the  nenw^;  (t.i  Time  Uelaiion!>  of  Simple  Mental 
Phenomena,  f-luiiile  reaction,  dl-tlnellou.  choice,  association,  etc.;  (■'>) 
Experiments  with  Ilifihrr  Mental  rrocc*M->,  memory,  attention,  asgocia- 
tlno  ot  Ideas,  ew. ;  (6;  Aulitml  Pt^ychology  (J  lecture);  (7)  Infant  Psy- 
chology 0  lecture) ;  (R)  Morbid  pRyohology:  dlwasegof  &peet-h.  of  mem- 
ory, of  will,  of  personality  (Klbot)  as  lUuctnitiag  normal  PsychoIoCT 
(3  lecturer);  (9)  Anthropological  Pfiychology  (\  lecture).  Only  ?uch 
experlmentif  and  demouctratlous  are  perlorttieil  »<  can  be  ^hown  to  a 
large  cla^ti  at  once:  the  simple  ]>henomcna  of  ^eniuition,  with  model-i  of 
wn<te-orgnus  simple  leact ion- time  experiment*,  auil  the  like.  The  class 
lOitt  autumn  numbered  nlneTv>r^-ven. 

(B)  Advanced  P-iycliology :  Lectures  two  houirs  weekly,  and  one 
atlerntKiD  in  thelaboraiory  for  winter  and  spring  terms;  about  foriy-flve 
1eccure>?  and  half  ait  many  dflroonf^ratlouH  lu  laboratory.  Students  mu§t 
have  taken  courw  (A)  to  enter  coiintc  (B).  Ladd  in  U!*ed  a«  a  reference 
book  for  students.  The  topics  are  covered  in  a  very  much  more  thorough 
manner  than  in  eonr>«  CA),»nd]u  all  points  iu  which  the  same  toplcft 
Occur  ID  the  two  courses  the  elementary  part.'*  are  liasilly  reviewed 
aud  the  topic*  then  resumed.  At  far  as  practicable  each  ^t^ld'ent  repeats 
for  himself  all  experiments  and  observations.  A  lli*t  of  topics  in  order 
i?  as  follows :  (1 )  Nervouit  System,  covering  the  ground  In  Ladd,  mw- 
tlons  are  examined,  models  uiwd,  and  the  -tlmpler  physiological  expert 
Unents  performed  ;  (2>  Senses  wl'h  very  full  test"  of'  experiments,  thfl 
student"  making  the  usual  do-lgns  for  the  stereoscope,  roiatlug  discs, 
color  experiments,  test  weights,  cte.;  (8)  Reaction- lime •»  a^  in  courf^e 
(A),  bat  more  detailed,  and  with  variety  of  experiments;  (4)  Psycho- 


1 1t  Is  011I7  fair  to  Ktatr  that  lb«  mxQiinta  Ktveo  below  were  tor  tbe  tnoxt  put  nK)rt*«d 
Of  U*  editor  two  oiodUu  akd. 
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'  iituwa*  (own  oonitructSoD)t»pparif  torbllteta]  aejmmgtrT. 

I  ijn>  (MOW  ftpCMntue*  (oor  couCrHtloo),  Venfia  routing 

.]  -  .intiotir.  f>frprc7  BlgDal,  three  metroDomM  (with  Hmnj 

[I-  ilytiuiiioiiiHtf.r  (with  Virev  reconling  xttachmeot}, 

(; 1.. . .,  .tilor  i(»uirti-»t  a(>pBnta«.  prychophy  •»!««■  apparatut, 

IHtliiioil  jirtptini,  <lrR«li]K  Itialnimerilt-  aiid  ritual  duppUvff.    Han v  of  the 
ll"UiiMtnri(*   of   tim   pliyslologU-ai   depirtmeut.  e»|>eclall}-   motlVu,  are 

I  tilxffifnry  workt  KealilpK  the  weekW  deinonstrftCions  aud  the  repetl- 
(1  I       |H>rlrii«nit«  by  Htuiloati,  oHftloftl  reMarch  i>  UQdertak«>n  nndtrr 

i.  .  >i  Kutduioe.    Students  meet  t>jr  appoititnif  dc  aotl  do  a-  muvh 

■  ■  iiiiK'  iiixnn.  I  ^pfnttthrconntlrvifteriioODBiii  the  Uboraiory  thmugh- 
iiiii  ilio  \*yr.  A.  Follow  In  Psychology  and  Philosophy  lia^«  been 
Nlipnhtlinl.  [Vlvut«  ri'smnh  1-  ensaglDg  Hveral  advauctMl  student*. 
\\\ti  "  Ntudli'H "  whk-h  have  Immju  prlnied  )u  thi-  .lOCRNxi.  ^Ire  an  Idea 
(if  il>i'  itork.  All  4'ToiilnK  Piycho-phllosophical  Seminary  U  ron- 
I  I      riiiii ;  oun-tmir  lerui  to  a  S'Clected  topic  dlwuseieU  throaghout 

LI  . ,  othrr  half  to  Ihcralure.  mainly  that  of  the  periodicals. 

|»»Vt'HOl.l>0Y   AT  Tire  irxn-ERSITY  OF  NEBRASKA. 

BV  nil.   H.   K.   WuLFE. 

'Of  N>bni!ika  the  flrvt  Attempt  to  Introduce  the  study 
[.■ti^'lojtr  and  P*yi-hophT*ic«  was  made  in  the  fall  of 
tor  toe  apecittc  work  oi  the  year  a  course  of  Are 
jvo  llw Mlowtek Mitfeoa  was ^^^'^    1> Phllo«opbT; l 
f\  K  BM«cr t  4«  EmbrfobofTi  8*  Derelopioent  of  the  lodi- 
k\  W>MM»  NorrwMt  SjntOB.    Lwld?  rby«ie)ogleal  Psyefaology  wu 
*t»>ww*»M  H  «  tnm.  wd.  except  In  the  sacMHlaa  of  tofilcft.  npn- 
0  «\M^  tAi^Nne  br  tb«  ^rtrigt  BMOkbcr  ti  toe  cia-«>.     Dorlif 

, «wVa  atsHii  tMM-JuU  ct  tlw  twn  wM  tfiiylitMi!     The  nUeet 

W  yMWMwl  Mie  tMw  kiuer  for  the  geoena  ufaeoi.  wad  will  be 
*f4»WW««»l^»*«*»«r*«»<'«*«$^*.    Hilmiii  III  WW*  fXdr 

-  ^^-^  X^WWCAM  Jot  IKALOt  PStCHOUMT^Jwe.  WJniyWall 

s>  .:^  eiwv  ttftttevr.  W«i<U  Sdmmibe,  BerwM  <Hi«l- 

^. .n  ^^  •MwAflMUr  woe  wotfc  oMwae  «l  tait  heofc 
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jmired  of  the  stuileDt.    Considerable  extra  text  work  wa?)  required 
ire  I^dd>  treatment  «-a.«i  deemed  too  brief, «?  In  reflexes,  devclop- 
fneol.  Bud  especially  the  sense-orgaai  of  »iKfat  and  heurins. 

I1ie  cla«!<  n>uni  work  ivaf>[f)torma].ba%'in;;forlt!t  object  the  elucidation 
of  olvgcara  points  rather  thna  the  dlMM>very  of  Indolence  nnd  if^uoranoG 
In  thfi  student.  A^  ahlw  the  department"  hfl."  (a)  a  set  of  Mnnihair^ 
charts  and  nunjerous  houie-iuade  drawings  (chiefly  enibryoIofEical). 
befide*  several  hnnd red  painted  nquaren  and  di«<;R  for  color  laenearion? ; 
(b)  Azoux'«  Synthetic  rrepamtioD  of  Brain,  Bye.  and  Ear;  (c)  Hlpp's 
chroDOKOpc ;  \d)  the  nnelenn  of  a  pAyvholoKlcal' library.  Several  piece* 
of  apparatus  for  orif^inal  research  are  in  process  of  construction.  Not 
a  f**w  iDBtmmentJt  beloni;lnii:  to  the  departments  of  Blolofcy  and  Phvftlcs 
can  be  used  a?  required. 

For  the  term  b«fftonlng  .Tan.  id  there  were  offered  ;  (a)  the  contlnna- 
tioo  of  PliyjIologTcal  Psychology;  (b)  a  four  hour  course  lu  £xperi- 
meutftt  r.«rchology;  (c)  a  fpecUl  cour«e  of  lectures  oa  .Sl^ht.  Xext 
ir  (a)  and  (b)  togeiJier  with  a  courve  ou  Pedagogical  nychology 
111  exteod  throughout  the  yejir. 

Beride*  aaaistiog  tn  the  c-ulttvatlou  of  the  general  student,  it  is  ex- 
thac  this  department  will  render  materia]  aid  to  oclentlflc 
'pedagogy;  furthermore,  that  ita  work  will  have  u  practical  bearing  on 
metbotu  In  the  public  sohoola  of  thentjtte.  'ITie  n1ariinc1ntle<),  therefore, 
three  more  or  ici^  dlattnct  ob)ect«,  viz. :  general  cultivation,  pedagogi- 
cal foondatiori.  original  refearch.  It  Ia  Intended  tn  rquip  the  laboratorv 
M  taat  aa  Iuod.«  can  be  obtained.  After  U'fxt  year  no^il-graduate  woA 
and  op)tortuu1ty  fur  original  reaearch  will  he  ofTcred ;  the  lecturer  has 
contiderablc  material  on  hand,  and  U  now  engaged  on  a  subject  of 
apparent  fertility. 

DEPAHTMKXT  OF    PSYCHOLOGY  AT   THE  NTW   VOIIK  COL- 
LEGE  FOR   THE  TRAINING   OF  TEACHERS. 
Bt  W.  L.  Hkhyky. 

A»  the  New  York  College  for  the  Training  of  Teachera  la  a  profea- 
aloual  achool  where  none  but  professional  branches  are  pursued, 
Payi'hoklgy  is  studied  solely  a«  a  branch  of  Pedagogics.  Only  so  much 
of  rhlloHOphj,  Phrslology  and  Rational  Psychology  is  Introduced  aa  ts 
uecestarv  to  enable  student-teachers  to  derive  the  principles  of  Peda- 
gogic Science.  The  data  for  tbcfie  fundamental  principles  are  gained 
partly  by  rradliig  nnd  lt.H'ture)>  but  largely  by  ioducClori  by  the  cla«« 
irom'  personal  experlfnoe  and  from  observation  of  children.  At  Uie 
banning  of  iho  second  term  of  the  flrxt  year  students  are  given 
blanks,  with  definite  time  and  opporttiuity  to  study  the  children  and 
re^-ord  observations.  To  aid  them  further  In  fludlng  out  the  cootuU 
auil  workingj>  of  children's  minds,  sets  of  i|ue<>tlniin,  which  suggest  ways 
■Dd  tneaos  of  inveaiigntion.  are  placed  In  the  hands  of  all.  A  large 
Model  Sobool  Id  roniieclioi)  with  the  College  afTord^  ample  opportunity 
(or  profitable  work  In  thli^  direction,  'llie  special  Klndcrgartea  students 
an*  also  refiuir»^l  to  make  definite  recorti  of  nil  observntion*  in  the 
coune  of  their  almost  constant  intercour#e  with  children.  It  li  thought 
that  this  study  of  children,  which  h:is  hitherto  been  largely  overlooked, 
will  rcsnlt  in  lmiK>rcaot  contributions  to  educational  science. 

PSYCHOLOGY    AT    COLL'MBLX    COLLEGE. 

Bt  PB0PEA8OB  Nicholas  Mdkrav  BtrtER. 

Parcbologj  ti  one  of  the  subjects  Included  In  the  work  of  tlie  phUo- 

•Optucal  cbfu"  and  up  to  the  present  time  has  not  been  nrganl/'nl  as  an 

Independent  department.    This  l«  a  ttep  In  ndvnnt'e  whloli  it  1^  hoiM>d  ti» 

take    lu   the   near   future.     L'p   to   the   present   time  no  laboratory  or 
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apparatus  hiia  been  provided  for  the  etcdy  ot  Experimental  Psj-cbology, 
but  the  preM?nc  tnouiiiheiu  of  the  philosophical  cbnlr  (who  has  been  at 
the  bead  ot  the  work  for  but  a  &hort  time)  bai  already  laid  the  matter 
belore  tbe  President  and  Trui»t«e6  and  hopes  to  wcure  withlu  a  few 
rootitiiB  not  onlj  a  ^pecialUt  in  Experimental  I'^ycbology,  but  a  well- 
arranged  laboratory  and  a  fair  »tOi-k  of  Hppnr»tU!i.  When  this  baa  been 
sccompllahed.  it  is  the  intention  to  or^pini/e  a  tlioroDsb  courge  ot  three 
year*  in  ExperlmeotAl  Psychology  modeled  after  tne  best  Amertcao 
and  Europeaii  voursee.  The  flr^t  year  of  tbia  course  will  be  clecUre  for 
members  of  the  senior  class  tn  the  colle^^e ;  the  two  remaining  yeari^  will 
belonx  to  tlie  rnidUHte  or  university  work.  Of  course  the  litboratory  and 
i4>pftrBtus  will  also  he  available  for  Independent  investigation  and 
rewwch  by  Rp<?cinIUts  attAcbed  cither  to  this  or  other  Inatltutioaa. 
Arrangements  are  sLso  well  under  way  hy  which  the  resiiltp  of  any 
orlffinal  observations  or  experiments  may  be  promptly  published  by  tbe 
department.  It  is  hoped  that  this  conrse,  when  eet;ihllshed,  wl'H  be 
specially  attractive  to  many  of  the  students  in  the  medical  school  of  tbe 
College. 

Tbe  library  facilities  arc  and  will  continue  to  be  unexcelled.  As  np> 
Idly  a«  pofitinle  the  stanilard  psych ologti-al  wortis,  Journals  and  report* 
are  being  collected,  and  fund's  will  not  be  wanting  to  supply  any 
reasonaliVe  dematui  of  tbis  kind. 

At  the  preseuc  time  only  the  Iniroductory  part  of  the  course  referred 
to  is  being  given,  and  that  without  any  adequate  snpply  of  apparatus  or 
Illustrative  material.  Tbe  instruction  is  wnolly  by  lecture  and  coven 
the  general  relations  of  body  and  mind,  the  groat  aoatomy  of  the 
cerebro-spinal  system,  the  aoatomy  and  physiology  of  tbe  eud-organs  of 
sense  and  of  motion,  and  the  simpler  problems  of  corUcal  locauxatinn 
and  of  pgycho-physlcs. 

PSYCHOLOGY   AT  HARVAJRD  UNH'ERSJTY. 
Bv  Profkssou  William  Jaues. 

'JTie  Corporation  of  Harvard  rnlverslty  have  recogoleed  the  position 
of  Psychology  as  an  iudepeudeut  ecleoce,  by  creating  a  new  professor- 
ship bearing  Its  name.  Professor  HilUam  Jamtt  wns  appointed 
ProfeRsor  of  Psychology  last  l>ecembc-r ;  aud  it  is  hoped  that  the  deiiart' 
ment  will  start  next  fall  with  a  laboratory  amply  furnished  and  en- 
dowcd,  and  the  beginning  of  a  library  for  tbe  exclusive  u»e  of  its 
students  .-iud  nddltTonal  to  tbe  Cnlverslty  library.  These  so-called 
depHrtmeiital  librnrie^  are  already  in  cxlsteuce  in  many  of  the  branchea 
of  instruction  at  Iiar\'urd.  This  year  the  psychological  Instruction  is  tn 
the  bauds  of  Professors  .famti  and  Sojiee^  who  each  give  to  the  under- 
graduates a  course  iu  Logic  and  Psychology  for  three  hours  a  week 
throughout  the  year.  The  Psychology  occupies  about  six  of  the  eight 
months  during  which  lectures  last,  both  lustructon  use  Ladd'a  Physi- 
ological Psychology  ng  a  text  book,  and  accompany  it  with  comment 
and  experiuiental  deinoustratiou.  Tlie  subject  is  decme<lly  )>opular  with 
the  students.  175  of  whom  Iiave  elected  It  this  year. 

The  gradniite  course  Is  given  by  Ptofessor  Jamcji,  this  year  to  six 
graduates,  and  to  two  seniors  specially  privileged.  The  method  U  the 
so  called  semiuary-motbod.  no  two  uieu  doing  jnst  the  same  work. 
B  raj  u- an  atomy,  however,  forms  an  obligatory  part  of  the  course,  and 
human  brains  are  dissected  inste-ad  of  the  sbcep*s  brains  usetl  by  the 
uudeigraduates.  'llie  class  meets  two  hours  weekly  at  tbe  Professor*^ 
honse  for  lecture  and  discussion,  and  the  students  do  their  laboratory 
work  lit  special  Individual  hours.  This  course  laats  two  year*.  Two  oJ 
la«t  year'fi  students  attend  this  year.  Tlie  pni>erB  bjr  Hr.  Delabure  In 
this  ^uuRNAL  CV'ol.  2,  pp.  ;J2C,  63C)  are  fruits  of  last  yeu-'a  work. 
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PSYCHOI/)0Y  AT  YAI.E  UNU'ERSITY. 
Br  PKOFE5«On  GEORGK  TRl-MBULt.   LaPD. 

Any  fairly  complete  ■ccount  of  the  study  of  Psychology  at  thU  UnU 
wrMty  »houM  inclniie  the  following  particular^:— 

A.  An  EUmentary  Covrtt.  This  course  ia  preacribed  for  all  JoDlon 
In  tlie  Academical  Department;  It  covers  three  hoiirfi  of  ola^a-room 
worli  a  week  durfos  the  entire  year,— if,  as  in  my  opinion  lg  certainly 
JUKt.  we  ineiude  noner  the  head  of  P«ychoIogy  tho!«  mentAl  phenomena 
ordinarily  a?^i}(nedto  formal  logic,  logical  praxla,  aod descriptive  ethics. 
U  I"  taught  liy  Mr.  Dnwnn^  with  lh«  free  use  of  9e»eral  text-hooliit ; 
and  It  is  designed  to  open  the  field  before  the  Hudent«,  and  enable  each 
man  inleltlgently  to  choose  whether  he  will  accept  or  reject  the  oU'era 
ol  farther  work  in  the  subject. 

B.  livpplemfntaiy  ami  Allkd  Co ur«fji.— During  the  ftame  (namely,  the 
Junior;  year,  and  for  a  year  following,  several  coorses  in  biology  raiiy 
be  pursued.  Theoe  cover  tlie  ground  of  exucrimt^-iital  inorgHiiic  nod 
organic  chemistry,  eepeoially  of  phyeiologlcal  chomUtry  under  I'roffa- 
•or  Cfiiitrmlffty  of  liuuian  physiology,  aud  of  comparative  anatomy  and 
Mrtology  under  I'rofefsor  ^.  /.  Smith,  llifr  courses  are  all  conducted 
with  a  large  amount  of  laboratory  work,  deuionstnitioos,  illuittrative 
ezperlmenti,  aud  lectures.  Nearly  all  the  men  who  take  my  course  la 
pliTtktktglcal  psychology  have  thene  courses,  four  hours  a  week,  for  two 
entire  years. 

In  tni«  connection  should  be  mcntloucd  certain  work  done  in  the  Shef- 
fleld  Scientific  Svliooi  iind  in  tlie  Sledical  School.  In  the  foimer.  i'rr>- 
iethon  CfiititniltuAUd  Hmtth,  with  the  aid  of  their  puplU,  areconstautly 
Bukiag  and  publishing  researches  In  physiological  chemiiitry  and 
biology.  In  the  latter,  I'rofcMor  JTMctur'n  work  in  physiology,  »nA 
the  work  of  I'ri^feasor  Li^e  in  histology,  are  worthy  of  special  rooDtlou. 

C.  Advanrrd  Connts. — With  a  class  comjiosed  partly  of  uudereradu- 
ate  and  partly  of  graduate  ttudents.  I  go  over  the  ground  covered  by  my 
"Elements  of  Physiological  Psychulugy."  'nit*  cour.*e  is  t«u  hours  % 
week  for  Hn  entire  year.  Part  1  ot  tlie  book  is  -nipplemented  by  lectures 
Uid  demon >^triitloD4  from  charts,    h   complete  set  of  the  Itoch-Slt'-ger 

'models,  and  a  small  but  choice  selection  of  hi^ttologlcal  preparatloni*. 
For  dittpluyliig  the  preparations  I  Hud  one  of  ZeUfs'liand-mlcroi^copes, 
with  objectives  and  eye-pl«ces  that  enable  me  to  go  as  high  as  3J0 
diameter*,  exceedingly  convenient.  In  teaching  Part  II  I  have  to  rely 
Upon  charts  (Illustrating  optii-Al  illusions),  uiai-rilne  for  mixing  color* 
eosalion^,  etc.  I  regret  to  say  that  Vutc  has  not  yet  estabTlahed  ft 
^atMrate    laborHtory  for  reeearcnes   in  ex|>orlmental  psychology. 

Dr.  Porter,  wliose  work  of  teaching  has  for  several  yearn  lain  largely 
In  the  Hue  of  etiilcs,  offers  at  jirvseul  an  advauced  course  In  p^ychclngy. 
It  Is  designed  to  aflbrd  the  student  opportunity  to  re-exumlne  with  a 
cr1tic«l  spirit  floiue  of  (he  r|uvstluns  wliich  have  lieeo  niiseil  by  tlie 
turller  »tudy  of  p#yi-hoIogy.  1  liavealno  a  course,  two  hours  each  «eek 
for  the  I'litire  year,  which  takew  up  the  psychological  tiroblcmi}  anew  for 
dlw.-ii«plon  frfim  the  philosophical  point  of  view.  Mr.  Diim^aH  has  a 
•ome%\hiit  ><in)ilMr  course,— thmigli  briefer  and  with  less  attention,  per- 
[lups.  to  the  philosophical  impllriitl(>nj>. 

In  Pedngogic*,  as  considentl  frnm  the  point  of  view  of  psyoholosyt 
I  have  a  course,  which  |>erlmps  should  t>e  mentioned  In  (Ills  connection. 
I  do  not  think  it  in  place  to  mention  npart  several  other  conrws  la 
phUuiophy.  and  the  hUtorr  of  philottoiihy,  taught  by  lectures  iind  hy 
••eniluary"  mrthcHls.  lu  which  psychological  and  eUilcal  problemi  have 
'  pnininent  pan.  Nor  neeil  there  bo  more  than  a  reference  to  most  of 
Urge  fttnount  of  work  In  physles*  chemistry,  biolu(v.  comparaitve 
'^ftnaloay,  histology,  anthropology,  neurology,  etc.,  whkh  is  going  on  In 
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tbe  aeventl  departmeots  of  thii  Cuivcrsity.  I  «'ill  oulj  add  that  Pro- 
feiM>r  Hastlnifs  hu  bmn  making  spedil  reRearchcf  lu  optics,  which  are 
foon  to  be  publisiheii ;  and  Uiat  Pn>tt'*sor  Hvmn^'a  course  In  aotbro- 
polo^^i  in  which  l!atzet*<(  \~Qlkfrkundey  liipperc's  KiiUurfif»'hirlUt, 
Slid  Kanke'5  Drr  .Vmw/i  are  used  as  tes:t-lM.>ok&,  with  ilIui>trutlTe 
lectnrfR  and  detailed  -study  of  specifil  topit-n,  i?  dewrvedly  popuUr. 

llie  facilities  of  the  library  are  ou  the  whole  very  good,  iiithough  it 
does  not  by  any  meanti  contain  all  the  past  and  current  worli.a  on  Em- 
pirical Psycholojfy.  The  great  "archlvs"  aod  qaarterliea  aud  reports — 
anatonileal.  physiological,  hiological,  etc. —  are  well  lookefl  ititer:  It 
being  the  policy  of  tlie  library  to  accumulate  a  colk-ctloo  of  such  books. 
Wlihin  reawnnahlp  limita  I  can  have  ordfirwl  what  I  denlre.  My  private 
library  coutalii!*  a  kimmI  many  of  those  eiuallcr  (hut  souiPtiuieo  very 
Taluable)  inonofj^rapli;',  which  a  large  public  Iil>rary  Ia  art  to  overlook. 

PSYCHOLOOICAT.  ANP  ANTHROPOLOGICAL  APPARATrs  NOW 

ACCESSIBLE  TO   STl'DENTS  IN   WASHIXOTON,  D.  C, 

IN  THK  OFFICE  OF  THE  SURGEOX   GEXEnAL. 

Ptjfchotoffietil  nml  Phvriolnyk'il  Ttat.  Set  of  whinle)>  of  Galtoo  to 
teft  hoarLtig,  CattoH't  reaction  time  apparatus,  ii'^thpslonietor  of  .Tas- 
trow,  klne^lmeterof  Hall  and  DonaLdson.  Jast row's  Iri^trDineuti;  formea»- 
uriug  muscular  «eo«e  (Nos.  1  and  2),  .Salter's  dyiiJiniotueter  to  test  pull, 
Salter's  dynamometer  to  test  sfjuee^.e,  Gallon's  appanilus  to  teft  Bwlft- 
oea  of  blow,  Gallon 'a  tct^t  type,  Galton's  tost  of  ealiiuating  -Kiuareue^s, 
G«.]ton*s  te»t  for  judgment  of  eye,  optometer  of  Taval,  optometer  made 
by  Glerlng  A,  Co.,  Snellen's  phakometer. 

Kxperimentat  Phyxinlmj^.  Kyinogmph,  Keyt's  compound  sphygmo- 
gniph.  and  four  others,  kiihiie's  "  optical  "  eye. 

InArumtnti  to  Meamre  the  Living.  Wooden  rod  on  standard  for  itAt- 
ure,  etc.,  MaUiieu's  anthropometer  (Broen'a  pattern),  Britl^'h  weighing 
and  niengnring  machine  (byCasella,  Ixtodon),  height  itcale  after  GaP- 
ton.  scale  for  fpun  of  anuH  tifter  Gnlton.  Broca's  graduated  plaok  for 
anthropometry,  Broea'a  directing  square  for  anthropometry.  Broca*8 
exploring  squ'nre  for  anthropometry,  confi^rmnteur  (as  used  by  hatter»), 
two  pair  of  chest  calipers.  K  luge's  pelrlnieier.  ce^halooieter  of  Antelme. 

/juttnimfntii  fiir  Mfaa'iriny  Sirutla.  Spengel's  vpHiiinineter.  Virchow'g 
crautometer,  Virchow's  steel  caliper,  millimeter  wheel,  fteel  meMurlng 
tape,  caliper  of  three  branches,  ordinnry  caliper,  gliding  caliper  or 
Broca,  Flower's  modification  of  Broca's  caliper,  steel  niK'rs  In  inches 
and  centimetres,  TopiimnlV  projecting  board,  Toplnnrd's  cranlophore, 
Topinnrd's  large  square,  TopinardV  ^niall  square,  median  facial  goalo> 
meter,  lacisl  goniometer,  parietal  gouioiueier  of  Quatrefuges,  ojandi- 
bular  goniometer,  appamtus  (old  fnshlooed)  for  studying  foramen 
maj/Hum,  Iron  crauiophore,  projecting  board  for  long  bones  (wltb 
gonlnnicter]. 

/h^rumrnui /<ir  Dravhvj  Skvfla.  Drawing  apparatus  of  Laccv  as  Im- 
proved  by  Spengel  with  two  ortho»coi)e5,  nppnmtu^  of  the  .\rray 
MMical  Mu'eum  with  thi-ee  neriglyphs,  euilograpL.  crantophore  for 
holding  crania  to  be  photographed,  siereograph  of  Ilroea.  apparatus  to 
draw  axis  of  ends  of  humerus  to  estimate  its  ton^ion,  instruments  Co 
take  internal  otpacity  of  skulls,  bronze  standard  skull  of  Hnnke. 

if€t  QjT  JnatntTuvnta  and  XatfriaU  for  i^'AoT  Measurcmntt.  Hunting  shot 
No.  8,  shot  jar,  two-lUre  mwisure,  two  tin  pans,  two  ring-shappil  mats, 
rammer,  wadding,  one<litre  measure,  one-litre  gniduated  gla^s,  wooden 
operculum  for  the  same,  tunnel  (i)  small,  funnel  (S)  large,  leather 
Jacket  for  frail  skulls,  machine  to  drop  shut  into  the  litre  cau. 

Sri    of  Inalrunii'ttlii   unit    Atatfrials   for    Water   iffaintrfmtftt.      SoaleSi 

weights,  ether  spray  apparatus,  sbellnc,  adhesive  plaster,  putty,  simple 
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Ktnte,  Iflrtl,  Itiistrcd  or),  brrai)  board,  rolllug  ptu,  water  vfsMi  wttli  tu- 
blDf^Hnd  Btopirock,  hAlf-icallon  incaBorc,  paa  with  lip,  mctroDouie,  dOOO 
c.  V.  Krailustcd  g1a»s,  wVpcr  for  the  ftome,  lD»utnator,  powilerwl  lyi-oixK 
dliim.  iuDtnimeDie  to  remove  putty,  tliermomet^r;  bIm>,  (or  ua«  when 
requin-tl  to  replace  either  aieihod,  a  quantity  ot  mustard  eeed. 

PSYC'UOLOGV  AT  THE   UNJVEltSITY  OF  PENNSYLVANIA. 

Br  rKOPESftoit  Jauk«  McKkkn  ("attell. 

Special  coiir*o<  Iti  Psychology  are  ffiveo  by  Professor  Puilerton  and 

Ube  writer.    Professor  Fullerton  Is  giviDf^  this  year  two  coutma,  one  for 

iDdergroduale!!.  the  oth(>r  for  graduate  iitudent'^.     lo  thcec  courses  spe- 

[Ci>l  Ktres?  lii  laid  ud  psychological  analyfU.  and  thoi>e  regloiiH  of  Poychol- 

whlch  bonier  on  the  theory  of  buowlodge.     'llie  writer  gives  three 

irae»  extending  through  the  year;  an  lutnxluciory  courselri  Kxperl- 

ratal  Pevi-'hulogy.  a  cour'^)?  bi-gliiulug  with  the  ^peolnl  ^tudy  of  »nme 

lychological  problem,  and  tiLkfugup  Id  the  aecond  half  year  Conipjim- 

|ve,  Socinl    and  Abnormal    P^ycliology,  iiud   ao   ndvauced    cour-ie    Id 

[PhyOologlcal  Jind  Kx]»erhi>eDtal  Pi»ychology.     'Ilieee  oouraes  Include 

ftltiier  practical  work  or  research  od  the  part  of  the  studeut.    A  lecturer 

DD  PhUoiiophy  and  au  a^^latant  In  Psychology  are  about  to  be  appololed, 

and  BMldlUiiual  louritcs  will  be  giveu  next  y^Ar. 

In  atidltlon  to  these  special  coarnes,  Physiological,  Abnorinal  and 

Cotnpurative  Psychology  luay  be  rttudted  lu  the  Medical  aad  Biological 

departmenis  of  the  Univermy.    llieM:  are  probably  without  rivu   In 

[America,  and  offer  complete  course*  of  lectures,  practical    work  uod 

cIIdIcj.     Psychology   borrows  from   and    lends    to    nil    the    scleaceA. 

K»eryoue  ot  the  large  Dumber  of  advanced  cour&«?»  offered  bv  tiio 

University  beara  some  relation  to  Psychology,  and  may  prove  useful  to 

the  (tudcnt.     AtlcDllon  ^hoold  also  be  callt^l  to  the  libraries,  scleuttflc 

I  ftnd  art  collectlonft.   zoological  and    botanical    gardens,   literary  and 

itcieutillc   »ocletles,  etc.,  of  I'hlladelphla.    The  asyluius  and  hospitals 

'irlll  b««  found  of  -ipeclal  advHnrjige  to  the  ntndent  of  Psychology. 

\     The   new  library   building  of   Uic    University  U   ueurly  completctt. 

^Th4>n>  Is  a  Bp«cial  endowment  (or  the  purchase  of  phUo!>opblc;tl  and 

yrrchologiciu  books,  aud  auy  bookx  needed  by  students  for  special  work 

Tul  b«  obtained.     The  rnlver.oity  press  la  about  to  begin  the  Issue  uf  a 

•tales  of  moaographs,  representing  work  done  In  the  tteids  of  Philosophy 

and   Psychology.    The  flr^t  numr>er,  now  In  press,  Is  a  psychologtoal 

[tludy  oil  "'Sameness  and  Identity,"  by  Professor  yuUa-Um.     Following 

llhls  number  will  be  a  ^erle^  of  re.<<c.irches  from  the  laboratory  of  Pey- 

eiioUtgy.  and  an  edition  of  Dc>«cartes'  *' .Me<litatioos'*  with  Latin  and 

EoglUn  texts  and  phlluiophlcsl  commentary. 

It  Is  possible  that  the  readers  ot  the  AuEittcAN  Joi  rxal  ov  I'st 

Clloi.o<ir  may  be  tnterestctl  In  some  details  eoucemlug  tliu  Laboratory 

,  of  PiTchology,  and  the  rcfearche*  now  lu  progress.   The  writer  bellevM 

[tbat  tl»e  chief  work  before  E](i»eriiiicutiil  Pftvchology  U  Uie  mcasurument 

|n(  mental   processes.    As  Kxpcrlmontal    Physics    Is   devoted    to   the 

Acasurenietit  uf  time,  space  and  mass  lu  the  material  world,  so  Exiwri- 

Imtaitnl    !>.<—i '■'.>:'-  rnay  measure  time,  complexity  and  Intensity  In 

r«0o»'  "  fur  as  cases  are  iDvestlgntcd  In  which  one  mental 

BUgi"       '  '  iiction  of  auotber,  a  mental  mechaalcs  Is  developed. 

Tlie  laiMjnitury  pus»e««ea  apparatns,  which  measures  meutal  timea 

conveniently  and  accarately.    This  apparatus  has  bt>«n  dcscrlbtil  In 

Mind  (No.  ■lit,  but  sine**  th»-n  It  has  bee ii  luijirovcd.    The  chronosiHijie 

biH'n  altered  and  a  new  regulator  made,  ^o  that  the  mean  variation 

[>^  tbe  apparatus  in  now  under  oue-lhousandth  of  a  >>ftcon'l.     New  nlecea 

^luive  been  built  (or  tlitf  production  of  •'ounit.  light,  luid  electric  ntlmall. 

'  Ap^ratus  for  measuring  the  rate  u(  movement  and  for  other  pur|KMe« 
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has  been  nddt.'d.  The  observer  Is  pUccd  in  a  cvmpartmeQt  separated 
from  the  eTperimentir  and  m'^aituriog  apnarataft.  »  ith  thU  apparatus 
reKarcbe^  art  beiog  carrii;d  out  in  several  directkui?.  rrofessor  D^tUfjf 
la  metauring  the  rate  at  which  rhe  iien-ou^  liupulw  tnivels,  using  two 
dlfl^rent  method!),  lu  otic  scnes  of  expcrimcuts  uo  elec'triual  atlmulua 
Is  applied  to  dlflerent  parts  of  the  body,  aod  a  reaction  ii^  made  either 
with  the  hand  or  foot.  'ITie  rate  of  traDflmi»sloQ  In  the  motor  and 
sensory  tractp  of  the  spinal  cord  hafl  thuA  been  determined.  Id  a  second 
series  of  experiuiout!*  tuo  stimuli  are  given  nt  dlRereut  pnrts  of  the 
body,  and  the  interval  between  them  adjusted  until  the  observer  aeems 
to  peri'elve  theoi  ftimuUaneouRly.  It  is  thought  that  these  experlmeaCa 
will  throw  more  light  on  haman  physiology  than  vapi(>9  in  which  itie 
nerve  (motor  only)  ul  u  pjirtly  dead  frog  U  srliHclally  stimulated.  The 
tiniea  are  also  of  intercut  to  PAyohologv,  as  they  are  needed  lu  order  to 
determine  purely  meutal  Umes.  Mr.  "JtmerU  measuring  the  persookl 
difference  in  reactlou-tlmes,  and  the  work  will  be  extended  to  different 
mental  processes.  These  tlmcn  teem  to  vary  with  age,  sex.  nationality, 
education  and  ocoupatlou,  and  their  study  may  have  pniL'tlcat  value  u 
well  aH  thi^oretlc  iuteref^t.  Length  of  life  should  be  measured  by  rate  of 
thought.  Kxperlnifiitii  are  also  being  made  oh  the  variation  iu  thereac- 
tion-tlnn."  from  hour  tu  liour  and  dity  today.  WUb  thv  eu-op«ratlon  of  Dr. 
Weir  Mltehel!  ami  other  eminent  ueurologlsta  the  alteration  in  tlietlBieof 
phy:i|o logical  pnxTSse*  in  diseiise:^  of  the  uervoua  system  la  belnf 
stadled.  ~  It  is  believed  that  iiuch  test?  may  be  of  use  In  dlagnoflts.  The 
nervous  ImpuUc  may  be  sent  through  the  system  lu  different  dinctlons 
until  a  reLiiive  delay  discovers  the  diseased  part.  Recovery  and  pro- 
gression may  be  studied  by  noting  Che  nlteratlOQ  lu  time. 

Owing  to  the  introduction  of  cerebral  surgery  and  the  advances 
recently  made  In  the  treatment  of  diseases  of  the  nervous  system,  any 
tnethoil  widch  may  make  diagnosis  more  exact  deserves  careful  study. 
In  addition  to  the  time  of  phyllolocical  processes  in  disease,  other  teats 
of  loss  of  seustitiou,  power  nod  intelligence,  arc  made  in  the  laboratory. 
The  following  ten  tests  are  recommended;  the  methods,  etc.,  am 
described  In  au  article  now  In  press  for  Mind:  1,  dynamometer  pres- 
sure;  3,  rate  of  movement;  3,  sensatlon^Areas ;  4,  pressure  causing  pain ; 
0.  least  uoticeable  difference  in  weight;  6,  reactloa-tlme  for  sonnd;  7, 
timo  for  naming  colors;  S,  bisection  of  ar>Ocm.  line;  9,  judgment  of 
ten  seconds  time;  10,  number  of  letters  rt^mt-mbvred  on  huariDg  once. 
These  determin.ittons  are  made  not  only  on  those  who  are  sutTerlng  from 
disease,  but  hUo  on  every  one  who  wishes  to  be  tested.  It  Is  hoped  that 
Uie  satne  tests  will  be  made  elsewhere,  so  that  the  results  of  a  targe 
number  of  ob»er\'atioEis  maybe  compnreid  and  i,K>D)biDed.    The  undeN 

f;raduate  students  In  Kxperlmental  Psychology  undertake  a  course  of 
aboratory  work  Lu  which  about  two  hundred^ tests  and  measurements 
are  made.  It  Is  hoped  that  when  a  sufficient  mass  of  data  has  been 
secured,  it  will  have  some  scientlBc  value.  In  the  cases  of  two  of  the 
tests  given  above,  Tlie  Kate  of  Movemeut  and  The  Pressure  Causing 
Pain,  researches  are  being  carried  out  in  the  laboratory.  By  atterlug 
the  di.stuiice  and  nature  of  the  movement,  aod  the  poluc'ot  the  body  to 
which  the  pressure  causing  puiu  n  applied,  new  quantitative  reitults  are 
obtained. 

Professor  Fallerton  Is  farr>'lng  on  a  research  to  determine  the  rate  at 
which  a  sLinple  sensation  fades  from  memory.  A  stimulus  Is  allowed 
to  work  on  the  »euse-orgau  for  one  second,  and  after  an  Interval  of  one 
second,  a  stimulus  .^lightly  different  in  Intensity  is  given  for  one  second, 
and  tlie  lea^t  uotlcesble  dlffen.*nce  in  iuteustty  Is  determined  by  the 
method  of  right  and  wrong  cases.  The  Interval  between  the  stimuli  is 
tben  altered,  and  it  Is  determined  how  much  greater  the  dlfT)>rence 
between  the  stimuli  must  be  in  order  that  It  may  be  noticeable.    Ttie 
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rate  ut  fori^ctting  \b  thu^  niensured  lu  term<)  o(  the  Ptiaiulii?.    lutcrvals 

varrluft  from  oue  secoiid  tu  three  mlDULe»  bavu  been  ubmI.     For  thew 

cxperttuoDU  oew  uppkratiu  was  coDstructed,  and  it  n-aa  discovered  lliat 

when  lenutlou  of  liKht  are  eucoeuive  and  last  for  oq«  tecoad,  the 

,ieul  notk«abIe  dlffiereDce  In  Intensity  is  not  about  one  onc-Itnndredth, 

la  iDppoaed,  but  nach  the  bauih  ue  for  the  oUiur  xen-^i^fi  under  like 

'coodttinoft.     Other  ob»ervntions,  such  as  the  ImportAUce  of  kecinng  the 

citiie  of  KtUuulatlou  cooataut,  the  strouKer  gtlniulua  coming  before  or 

after  the  weaker,  the  degree  of  confidence,   the   per«oiiHl    aud    daily 

rTarlatlou,  etc.,  have  made  a  new  Investigation  of  the  leai>C  noticeable 

fdKTnreDCe  in  fien^itioi)  neeeaAarr.    Tlilii  It  Rt  present  In  progredA.  while 

further  work  on  memory  must  wnit  for  Its  completlou,     Mr.  DeBow  Ih 

in  the  toeaa  while  rriAklng  ex|>erlmenrA  determining  the  time  of  stiuiula- 

^n  Klviog  the  greatest  nccuraey  ul  dlBcrimiuutioD. 

TIm  rate,  extent  and  fort-e  of  movenaenr  U  thn  '^uhjoct  of  a  itomcnhot 

r«xt«Qded  Investigation,  whi<.-h   will  not   be  completed  for  some  time. 

The  maximum  rate  of  movement  has  been  noticed  above.    Kxperimcuti 

on  Iha  nuiximnm  pre^^ure  have  been  published,  aa  aUo  on  extent  of 

Lright  and  left  Itanded  inovementif.     But  the  least  noticeable  dlfTerence 

the  rate,  extent  and  force  of  movement  has  never  been  itndied  In  the 

way  aa  the  least  noticeable  difference  in  passive  seniiatlon.    A'et  It 

rould  Mem  to  need  soch  study  even  more,  owing  to  the  importance  and 

obacorlty  of  the  "sense  of  efTort." 

The  laboratory  poftseisea  apparatu)^  for  studying  the  time,  latenalty 
and  area  of  atimulation  needed  to  produce  the  j'u»t  noticeable  seni^atlou 
id  a  given  amount  of  sensation,  lliefie  mental  magnitudes  are  corr»- 
kt«d  ao  that  one  may  be  treated  as  the  function  of  the  other.  The 
lulta  of  studying  the  relation  of  time  tu  intensity  have  been  published 
Brain  (pt.31),  It  being  found  Ihat  the  tinif  eolort'^d  li^bt  must  worit 
the  retina  In  order  that  it  may  be  seen,  increaiws  In  arithmetical 
•8  the  iuienaiiy  of  the  light  doerea«c»  in  geometrical  pro- 
^^IttMloo.  The  relation  of  area  to  intensity  and  time  U  now  being 
■Uidlod.  Other  experiiueot«  on  the  relation  of  luteu^ity,  time  and  area 
of  stimulation,  aa  determined  by  che  length  of  the  reaotlou-tlme,  and 
accuracy  of  dlacrimlnation  have  been  begun. 

The  laboratory  has  a  valuable  collection  of  Kreolg'a  apparatus  for  the 
•tudv  of  hearing  and  the  elemeuta  of  music,  and  a  spectrophotometer. 
a  iKTlmeter  and  other  pieces  for  the  study  of  vtsion.  Work  on  hearing 
and  vlaiou  has  been  begun  iu  several  directions,  but  Is  nt  present  delayed 
for  lack  of  workers,  bonw  progress  Is.  however,  being  made  in  Rtudy< 
Ing  the  fusion  of  scnaatlons  of  light,  tlie  laboratory  possessing  special 
apparatoa  by  which  colored  surfaces  of  given  areas  may  In  any  snccea- 
iton  work  on  the  retina  for  given  times.  Mr.  Newbold,  who  haa  baeo 
helping  with  the  exiiertmentft  on  memory,  is  about  to  begin  a  reaearch 
on  attention,  aud  It  U  Itoped  tliat  next  year  there  will  be  otben  ready 
Co  undertake  original  work.  Among  the  «ubj«K.>u  for  which  apparatus 
Han  Iwen  secured,  aud  prollmiuary  >iiady  ha."  been  made  are:  the  build- 
ing of  couplex  pcrceptiouts  exerllou  aud  taUgur,  the  ineaBurement  of 
cootrmst,  the  association  of  Ideas,  and  aubcotuclou^'  mi-utal  proces.oe:^. 
I  have  written  more  frankly  Chan  Is  usual  coueeruing  re>«arehe»  not 
raady  for  publication.  My  wish  in*  to  secure  co-operatlou  In  apply* 
■cknllAc  metltotU  to  the  study  of  mind.  We  have  at  the  t'niver«lly 
sylvaula  good  collection)*  of  apparaias  and  laboratory  tkcllitios, 
ftad  tbew  we  shan  gladiv  place  al  the  dls|)Osa)  of  any  one  prepared  to 
oia  them.  But  the  chlei  tiling  li>  that  the  work  be  done :  where  it  may 
hedpoe  U  unimportant. 

PSYCHOLOGY   AT   INDIANA    INIVKIISITY. 
Br  PKorKflsoii  W.  I,.  IIkvan. 
Aa  rccardfl  tb«  work  lu  Kxperiiueatat  Pnychology  la  ludiaua  Uulver- 
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slty: — 1.  Wheo  onierti  now  out  are  lUled,  we  Nhiill  have  nboat  8S00 
worth  o(  HpparfttU!*,  Inyluiiing  Hipp  I'linmoscope.  Mxrey  chrooograph 
witli  tlie  &luchlueD(-<  to  bulli  for  stujyiag  reflex  uud  rt>ai;liou  time.  3. 
I  bBve  been  left  prairtically  free  to  make  a  cour-e  of  ntudy,  except  that 
it  h  expected  w  cover  fuirly  the  field  of  Philo-*ophy  for  undergraduKte*. 
I  have  accordingly  orgiinized  the  work  (except  one  term  in  EihicB), 
around  Iho  Theory  of  (.'ugnitlou  and  Method  of  Si-icnco.  The  elemen- 
tnrv  nork  in  P'^ycholof^y  aud  Logic  has  thl^  direction.  A  year'i*  work 
In  the  History  of  Philosophy  is  chiefly  llic  history  of  thcoiies  of  cogni- 
tion.— viewed  nf  :i  xoclnlo^k-al  development.  I  have  only  left  for  ander- 
gmduiite^  oue-third  i>f  the  time  for  Experimental  Psychology.  1  Bhall 
study  nuch  part^  of  I'hynloloplcal  Psychology  ^*  throw  light  upon  the 

Krsounl  e<iiiiitU>u  in  its  iiio<tL  specific  ttud  lu  its  more  geueml  tneanUiff. 
igt-grndnate  ftttident!^.  of  whom  I  )mve  sevenil,  will  of  course  work 
altogether  in  this  line.  3.  After  the  elementary  work,  there  is  a 
review  of  the  reitiilts  of  Physiologies  i  Psycliology, —  at  pre«eot  follow- 
lag  the  line  of  T.add.  though  of  courM  not  conflued  lo  that.  Hm  huger, 
including  the  current,  literuture  U  con^tunlly  acoesethle,  ajid  Is  brought 
to  the  attention  of  student!^.  They  are  encouraged  to  talw  collateral 
work  in  Biology  and  In  Physics. 

PSVCHOLOGY  AT  CLAKK  UNU'ERSITY. 
ItY  Dk.  E.  C.  Sanfokd. 

llie  work  in  Pftycliology  and  allied  topics  at  Clark  University  during 
the  patt  year  has  embraced  tlie  foHowluif  topics :  Auatomvof  the  Ceotnu 
Nervous  Syttem,  Experimental  Psychology,  Anthropofogy,  fYiminol- 
ogy.  and  the  Hlotory  of  Plulosophy! 

In  the  way  of  iaVtrnotion,  Pror.  DonahUon  ha^  delivered  a  weekly 
lecture  on  the  llriit  U)pic.  if'vlng  special  prominence  to  the  embryoIoFi- 
cnl  aspect  and  to  the  rrlatinii  of  «:triiiture  to  (uiitlioii.  illu-rratlng  the 
lecture*-  with  mo<feIs  and  diagramt*  and  foUowing  eiicli  with  dissections, 
demonstnition  of  spction^,  exhlhirion  of  nlates,  etc.,  etc.,  as  ml^t  biai 
?erve  the  elucidation  of  the  points  lu  hanu.  He  has  &1do  for  a  portion 
of  the  yenr  condui.-te<l  a  weekly  hemltiftry  upon  the  history  ana  more 
general  aspects  of  the  quuftiuu  of  cerebral  localization. 

The  instruction  In  Experimental  Psrchology,  under  Dr.  Saufrtrd,  has 
ooDBiKteil  of  two  couTAen;  one  a  weekly  lecture  during  the  drrt  half 
year  on  the  time  relAtion-t  of  mental  phenomeua,  treating  the  tiubject 
rather  rnlnnCely  and  with  occasional  dcmonKlratiuus;  aniTthe  other,  a 
course  now  in  progre^^s  (weekly;  on  sight,  taking  up  in  a  more  general 
way  the  vision  of  color  and  Kpsce  perception,  with  more  frequent  d«n- 
ou)jtnitious. 

Dr.  B"iijt  hfl-i  delivered  two  course",  lecturing  twic«  a  week;  one  on 
the  Anthropology  of  North  America  (the  Eskimo  of  the  north  cotmt^ 
the  Pacific  coast  tribe-i,  rho!«e  eai^t  of  the  Hocky  Monntains;,  the  other 
on  Methods  of  An throjw logical  Stufly .  He  has  alco  conductor  a  weekly 
Mininary  for  several  weekn  on  "  Shainani!>m.** 

Dr.  JkacD'"uiht  Ua^  lectured  during  the  latter  part  of  the  year  oa 
Crime  and  Mmieni  Theories  of  the  Crlmlual. 

Dr.  Burt  has  lectured  through  the  year  on  the  Hisiury  of  Philosophy, 
at  flrnt  00  Greek  PhIlo<tophy  and  afterward  on  Modern  I'hiloi^npliy 
before  Kiiut.  He  tia^  ulso  couducted  it  sfuiinury  lu  which  twelve 
dialogues  of  Plato  were  sultjecte<l  to  a  careful  and  critical  reading  with 
Rpeciiil  refereucc  to  the  iKwelopment  of  ttie  author'^  conceptionii;  later 
the  categories  of  Aristotle  have  been  taken  up. 

Dr.  Cook  has  alao  lectured  on  the  Gcuetlc  Character  of  the  Hi>^tory  of 
Pbilo<:ophy  from  Locke  to  Kant.  The  pre*-»  of  other  dnties  has  unfor- 
tunately prevented  the  liead  of  the  dcpartmeut.  Dr.  .Stanley  Hall,  fiixa 
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lAklog  a  personal  part  in  Ihe  work  of  tuAlructloii.  Ho  lead  ttir  (^uiioary. 
however,  For  a  time  In  the  ftiidv  of  Reflex  Acclou  aitd  met  a  anmber  of 
men  for  a  time  In  lufurnial  cuiifiTfaco-^. 

Id  tJie  way  of  ori^nat  work  and  reM-'arch  l>v  loBtruolxiri*  and  xtudcDts: 
In  ilii'  SeitniUiKU-Hl  df)i«rtni'uit,  Die  iiuestfon  of  llio  relaltoo  of  the 
Xruwth  of  a  llmC  to  thi;  growl  t)  of  Itn  nerves  aud  nerve  center*  haa  been 
Piudled,  aud  )>ri:>i;r(>'^«  madv  with  nti  t'xhauxtivc  oxuiiiltiutlnii  of  the  bruio 
of  the  celebrat<nt  blind  (Ifaf  mute,  luiura  DrldfrmuD  ;  ex|>erlmentfl  have 
been  continuod  uu  tbc  vffvvt  of  ."Miiiulation  on  ganglion  ci'll^,  a  portion 
of  a  hlatory  of  Iteflex  Action  ha>(  been  written;  and  histological  work 
haft  been  undertaken  on  the  ccrebelltuu  of  the  cat.  In  the  P^ycbologlcal 
department  work  1.1  under  way  on  the  relation  of  the  rcactlon-iinifl  to 
the  muscular  chnra^-ter  of  the  reHpouite,oi)  the  relation  of  the  coucept  to 
ttw  simple  A«nMttlon->  u|>on  whioh  it  restn.  and  on  organic  memory  la 
iJldCmcttlA  of  rhythm  and  tiuie.  The  iustnictor  lu  Anthropolugy  has 
'•xprndwl  mo»t  of  hlw  lime  for  rui'earch  in  the  working  up  of  data  pre- 
Tinu''ly  collci'ted.  Be.<«idi'!<  tliU  urigiiial  wurk  the  laboratories  in  each 
deptrtiiient  {and  eji|)eclallv  in  the  last)  havo  been  imed  for  pra4.'tii.-»l 
work  of  a  dumontttrntiotial  character  by  vtudcottt  who  proposu  tu  take 
up  rrtearch  work  at  a  lati^r  grurlod  or  whose  llncA  of  lmme<llate  Interest 
were  In  other  but  related  branches. 

ft  U  the  deAlrc  of  the  rnlvorslty  to  provide  all  aeoesaary  facilities  for 
re>tcar<.'h,  and  the  bibcnttorle«  have  b4!en  fumlMhed  with  that  In  view. 
The  NVurological  Ubriraiory  ooni<Ut-H  of  two  rooniJ-,  one  largo  and  one 
small.  Mupnilcd  with  the  reageoto,  apparatQ^'  and  convvuieucuF^  for 
klftologioa]  aud  neuroloeiCAl  work.  In  tho  way  of  lllui'lrative  material 
the  laboratory  ha»  /Eby%i  aud  Axoux'm  uode])i  of  the  bralu  iu  man  and 
ZleglerVof  the  brain  In  lower  animal!!,  and  a  M>t  of  jierlal  KeoiionH  through 
Die  liDUiao  brain  l.t  now  In  the  making.  1'ho  psycho  logical  laborat^iry 
(one  large  and  two  ^mall  rooniM)  \^  e^peciAlly  Mrong  In  apparatus  for 
[time  BKKsurenieutx  and  psychological  optic!>,  fiaving  already  or  In  con- 
tlon  moBt  of  the  Atiindard  Instnimenit.  of  Wundl,  bes-lden  many 
of  Douden^,  Hnellen,  Ilering.  Holmgren,  Bowdltch,  et  at. 
the  Ptudy  of  other  chapter*  of  Rx|>ertmental  Psychology  a  oon- 
■tderable  collection  of  ipparHtUH  ha.-*  been  made  and  will  lie  added  to 
from  time  to  lime.  'I'hc  niithropologlcal  laboratory  (two  rooniK)  hsA  all 
the  evf^eotlal  lDDtrum(!nt><  for  anthropometry  and  craniometry,  'llie 
llhtury  collectkm  of  books  nn  nil  ther*o  hubjocts  U  carefully  selected;  all 
Uir  Important  lurrcnt  i)erlodical  literature  1«  acc«»<i=ible. 

Xrxi  y<*ar  the  W-tiircn  in  Neurology  will  continue  upon  tlie  central 

Dcrvouc  svtitem  and  "vtn^v  organ*!,  ihouj;h  the  kcodc  aud  character  of  the 

^eoane  wUl  be  dictated  in  Targe  iiK-H-urp  by  the  whiiIk  of  IhOM  iJlAt 

Alimd  It.    The  lei-tun's  in  KxtterimfniHl  I^ychnlogy  will  treat  ftrsl  the 

M>nBCs  of  hearing,  ta^te,  iimell  and  touch,  afterward  tbc  pi^ychophysto 

law,  memory,  attention,  etc.  TIiom?  in  Anthropologv  will  cover  methods, 

id^MCially  cmniometrv,    the  anthropology  of    Alrlca,   and    American 

..aiylhii.     Work  will  affio   be  rnntiiKied   in   ihe  hintor)'  of   philomphy. 

Under  Dr.   C.  A.  Strong,  though  Its  precis  character  U  uot  TCl  certain. 

t>r.  Stanlr^  Hall  with  the  asnUunre  of  l)r.  W.  JI.  BurnJUm  will  coodnot 

a  c<>urse  In  Modern  Aspects  of  Kducatiou. 

PSYCHOLOGY  AT  THE  UNrVTCRSITY  OF  TORONTO. 

Bt  pRorusoK  J.  Hakk  Bauiwik. 

The  itodants'  work  In  Psychology  Itere  has  been  hitherto  gonent] 
•ad  theoretical.  'ITie  new  currlculuui.  howcvor.  as  now  rntlltoil  by  the 
ITnlverpltr  flenate,  provides  for  more  special  ann  advanced  coun>es  and 
OpjMirluufty  for  research.  'ITie  recent  fire  in  ITniverslty  ' 'flllpgo  post- 
|K>onl  the  Equipment  of  tho  psycholof^cal  laboratory  which  the  writer 
^•■d  In  view,  bat  In  tbc  plans  for  tho  new  buildlngn  more  ample  luvom- 
fawdatloaa  an  Mcond.    The  new  laboratory  is  to  be  In  the  restored 
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'baildtng  In  a  retired  pnition  of  the  flrvt  floor  Immeriiatolyovertherootas 
of  the  phyiiicBl  depnrtineDt.  It  will  comprise  Iwn  comtnunicatioK 
workinfE  rooms,  eat-h  10  by  31  fwt,  ii  prnfeswr'n  private  room,  in  bo 
qihhI  alHO  A»  &  epcciul  peyvholuf^cHl  librao*  uuder  chnrKC  of  a  fellow  or 
instructor,  aod  a  dark  room  Hvnilablp  from  the  rr^nurvt'*  of  ihft  phyftloul 
laboratory.  The  first  two  rooms  will  I>c  H'pumtcd  by  ii  hnli  froai  the 
latter  two.  This  part  of  the  btiiklinK  wHIl  be  ready  for  occapalion,  it  ia 
hoiHMl,  in  the  course  of  the  oext  acndcmic  year,  'llio  e<|ulpmoiit,  uppa> 
ratiis,  etc.,  may  be  delayed  in  eonsefjuence  of  th<* present  wverp  tax  upon 
tlic  i-esourcea  of  the  UDiversity,  bat  speciiil  rescHrchctt  will  be  prose- 
cuted with  the  aid  of  adApt«d  apparatus  kibdl 7  loaned  from  the  very 
complete  collocUons  of  the  departments  of  Fbysics  and  Biolof^y. 

iiie  courses  in  Psyclioloffy  for  next  year  are:  (a)  Pa«»  counwlo 
GcDoral  Pavcholoey  on  the  bnsis  of  the  writer's  Haodhook  of  I'jy- 
chology  am!  Sully  "Outline-f.  two  to  three  hours  a  week  throuehoHt  the 
year,  (b)  Honor  course  ia  HietoricHl  Fsycholi^y  and  Theory  nt 
Kuowled^e.  (c)  Honor  course  In  Experimental  Psychology;  drsl, 
theoretical,  baaed  upon  Rlbot's  German  Psycholo^  and  I.add ;  and 
second,  practical,  involving  laboratory  work  as  soon  as  the  laboratxry 
la  ready  for  occupation.  All  students  In  this  coorae  will  be  required  to 
become  familliir  with  tlic  methods  and  simplest  problems  of  Fhysiolofi- 
cal  I'sychnlo^y,  and  questions  for  advanced  study  and  r«<{*earc-h  will  m 
get  for  students  who  show  the  proi»er  aptitude,  (d)  A  course  to  Uie 
Phyelolopy  and  Histology  nf  the  nervous  system  with  special  rt^fereaw 
to  I^ciili/'atlon  and  Mental  Disease  is  to  be  offered  by  Prof.  BomMf 
Wriffht,  of  the  Kiolo^cal  .School.  This  course  serves  as  preparation 
for  course  (c)  and  for  original  work  on  advanced  topics,  (ej  Seminary 
for  reports  and  dlscaseions  of  actual  researches  in  hand  —  meeting 
weekly.  The  design  is  to  encoumue  serious  endeavor  and  ^tiniulute 
Interest  in  the  outlying  qne^ttonfl  of  the  sciences,  principally  amon)! 
poet-£iBduates.  Prlvfttc  Iiicililios  will  be  eiveo  whenever  possible  for 
expenments  In  Psychoinetry  and  Psvchophyslcs.  Of  the  nnder-grad- 
uutes  only  honor  men  ol  the  fourth  [stenlor)  year  will  be  udmlttcd.  It 
Is  hoped  tli»t  the  work  may  bo  expanded  to  Include  problems  Id 
Medlcftl  and  Abnormal  Psycholojfy,  sluce  the  city  and  provincial 
Institutions  present  abundant  facilities,  but  nothing  tii  this  line  has  tioci 
projectctl  as  yet. 

During  the  past  year  the  students  of  the  department  liave  formed* 
*'  Psychological  Society "  for  discussion  and  presentation  of  |>a[i«rs, 
conducted  <'ntirp|y  by  themseives.  The  object  of  tlie  society  Is  breadth 
of  Information  rather  tliuu  new  work.  They  treat  psychological  quc^ 
tionti,  however,  quite  apart  from  speculative  philosophy. 

Tlie  library  «:ut  totally  deitroyeil  bv  the  tire,  but  the  new  coUecttoo 
is  growing  rapidly,  espwially  in  tills  department,  owing  to  the  notable 
generosity  of  friends  at  home  and  abroad,  lu  another  voar  It  will  prob- 
ably be  more  complete  in  psychological  publications  tWu  before.  We 
arc  under  especial  obllgationii  to  the  editors  of  Mitul,  Journal  of  SpectUn- 
tiv«  PhUoiinjihy,  And  the  Amkkican  Jodrnai.  Ov  PsTcnoi.(v-.Y  for  back 
sets  of  their  respective  journals.  The  now  library  building  ai  now  cott* 
templated  Is  to  provhle  seminary  rooms  for  sevonil  of  the  University 
departments,  one  of  which  (the  philosophical  seminary  room),  U  to  be 
added  to  the  laboratory  rooms  mentioned  above. 

The  teaching  force  U  at  present  the  writer  and  a  fellow.  After  next 
year  Prof.  J.  G.  Humf.  is  to  assume  his  duties,  and  a  poat-grnduate 
scholarship  In  I'hilosophy  la  to  be  established  In  memory  of  the  late 
Prof.  Voung.    Thus  four  at  leaat  will  be  the  official  force  In  cb»rge. 

The  following  are  the  subjectB  of  rr.searches  now  In  progrew  :     "  Hh- 
KltinlDgs  of  Voluntary  Movement  in  Childhood."  "Sense  of  Kffort." 
"Recognition*'— together  witli  apodal  topi 
volume  on  *'  Peeling  and  Will." 


topics  for  the  writer's  proposed 
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If  further  evidence  were  needtxi  of  the  vigor  and  development  of  the 
new  pftycholuf^icAl  itiov»iii('t>t.  It  mlelit  !•«  fuuiid  In  tlio  Itmuguratioa  of 
the  ZeiUfhrin  fUr  I'tychoto^O^  und  PK)fti"loffie  tUr  Sinnf-toTgane^  the  flfdt 
tiumbcr  vt  whioh  »pj)*'Mr^  no  April  30  of  this  year.  The  edltitrs  arc 
EhblughauH.  Professor  of  r^ycholo(;y  at  the  IJnfverMiry  of  Ilerllo,  well 
bocWD  for  IiIa  elnbonkte  expeiimentAl  study  of  memory  and  for  hU 
meurclu-'ji  OD  fierifiiitloaa  of  light,  and  I'rofeAsor  KoDlg,  of  the  Ratne  utii- 
verpliY,  for  Komt-  time  aftalstaat  to  Ileliuholt/.,  uud  the  author  of  Ito- 
portjiiit  Atiullcji  Id  the  i^rceptiou  of  light  aud  i-olnr.  Aa  co-Ubor«n 
K|i[»ear  ntuu  of  tliti  stroit^cHt  muu  la  thu  ucvs'  movvmcut  In  Oermaoy: 
Autw^rt,  Exiter,  llelmholtx,  Ilorliig,  KrleH.  I.Ippa,  O.  E.  Mliller,  l*reyer 
■nd  Hlumpf .  If  jcrcat  uaiut-s  uicnu  anythiiiK,  the  new  jourual  is  aiaured 
a  l««iliDg  piflee.  The  uumber  before  u<>  I'outAln^  In  efghty  pageii  brief 
oontrlbaUoDi)  from  ueurly  All  thettr  iuveutteutont,  psycho  phytilcal  optics 
predomlnatlDg,  ss  will  be  tieeu  ttolow.  Each  articJf  Lh^  however,  the 
treatmeDl  of  a  uiiiior  poiut  (lut^reallagly  und  ft<.-lt;iitiacally  done  lu  moat 
ouoi,  to  l«  mure),  niid  there  1^  not  a  magnum  opus  In  the  lot.  ITow 
this  will  be  Ui  the  future,  reauilna  to  be  (tcvu. 

HEUinOLTz:  DOf  Storung  der  Wahntfkmttsiff  kMntMr  fffUtgktU*- 
%aUr»tAttd«  duirA  das  Elg^nUrht  dtr  Netzhaxd. —  It  is  a  well  known 
tict  dttC  Che  neri-ibility  for  »msll  dlfTercnce  lu  the  iuteDslty  of  light 
fiUll  otr  ta  the  llghte  to  bo  compared  become  very  bright  or  vot; 
faint.  'I'hia  la  to  be  ttccouatcil  for,  in  tlie  first  cose,  by  the  ufter- 
•fltou  of  the  Btlmalua.  and,  In  the  second  cose,  by  the  Hublectlve 
UCht  of  the  r«tlDK.  'llie  value  found  for  thU  lit«t  by  Volknuinn 
la  too  imall,  aa  obfervatlon  and  experiments  (by  reducing  the  eenal^ 
hlllly  of  tlie  optic  nerve  by  means  of  oleA'trical  stlumlatloii)  can  show. 
Tlu*  lahjectlve  llgbt  further  dlaturba  by  Its  unatejullnesa  and  granular 
or  blotchy  dUtnbutlou.  'I1ie  mnjor  pnrt  of  Hehnholt/'s  paper  U  o 
inatbematical  dUcuMlon  of  the  efTect  of  this  blotchy  dli^trlbuilon  on  the 
dtacrtmlnatlvr  threi*liold,  with  especial  rcffrence  to  the  expcrlmenti«  of 
Kunig  and  ltr<HUnin.  'l*he  formula  reached  .tdmlta  of  Rd»ptation  ti).>o  to 
the  rarlJitlon  produced  l»y  very  lutoutte  othuuU,  aud  a  table  calculalPd  by 
tida  tonnula  i>hfiw«  a  very  satisfactory  approximation  to  iho  results  of 
expcrimeot.  lu  aiteaklnif  of  the  vl.tlbn  of  obiecta  bv  very  faint  light, 
Ihp  author  rnlatca  the  foUowlog  lateroatlng  obaervatlon.  lu  liU  aleep- 
iDg  room,  which  la  ao  thoroughlv  darkened  that  the  outline  of  the 
wliulow  cauiint  be  made  out  when  the  moon  ts  In  the  oppotilte  part  of 
the  tltT,  aud  the  only  things  to  bo  leeu  an  the  fleclu  of  hlx  retinal 
lljji.f  lu.  ,..i,  vet  ace  his  wlilto  Bhtri^leerei  when  he  moves  lils  arnu. 
r*  :liat  thla  happens  when  the  aource  of  light,  the  window,  U 

oil'  ''.Ulna  aioHt  nurjtrlslDg  obaervatlOQ.     A  nnmber  of  poa- 

uhikLidi  rutfgfiit  theniMilvoa,  but  the  actual  objective  ohancter  of  tho 
vtainu  apprarit  fn>tii  the  fact  tliat  wlieu  the  haiul  waa  atretobed  toward 
the  window  aod  rooveii  to  and  fro,  Ua  ahadowy  oatlloc,  and  even  that  of 
the  llncen,  could  be  aeen  tnorc  distinctly  than  when  atretche>l  the  (^the^ 
way.  The  mnulng  of  I  nld  lu  a  word  ia  that  a  laree  faintly  luminous 
niTMM  at  rtmt  way  fall  •lulte  briow  the  liitenitlty  otttif  retliml  light,  and 
yet  fnrniBb  enoogh  light  to  ahow  amaller  ohjecta  fn  monuu.      'Hie 


288 


FBYOHOLOGIOAL    UTEBATUBB. 


relatively  rapid  eliAngen  prodaoed  la  The  rftioal  ReosntSons  by  sach 
famllUr  and  voluQUrj-  budlly  inorenitiQtg  aa  those  ol  tbe  ana  ar«  eAftllj 
disUDXuishtHl  [rfiui  the  ordloary  tluctuatlouft  of  the  subjectWu  lif^lit. 

ITeRING:  lieilraff  zur  Lehre  ton  Simultankoatrtui. — Though  further 
demoaHmtiuu  *>t  the  uoii-|>HyuhoIogU'al  unture  of  simulUaeoua  contrait 
U  coiuiog  to  neein  to  florlug  Hko  slaylaK  the  dead,  be  allnwA  himMlt  to 
offer  the  crui:i»l  tixperiiiieut  rCTordt-xl  lu  thiif  piipitr,  deuioastriLtliix  that 
the  color  received  by  cU«  eye  U  what  miikea  thu  contrast,  and  not  that 
rec^ved  by  the  iiiIihI.  Hu  furniAlioK  n  diflVrciit  color  tu  the  mlud  from 
UuA  fnrnlnhed  to  the  eye,  by  tlie  utte  of  binocular  colnr-inlxiug,  aod  if  a 
psycholoKlcai  vxpLiiiiutiuu  is  to  be  fouud  for  what  he  sees,  It  will  have 
to  be  one  that  Includes  u  dlffcn'ut  pi^ychk-al  reaction  In  the  two  halves 
of  the  vhual  MpparatUH  to  tlic  fuime  perception.  The  settUlK  of  the 
experiment  U  in  oatUno  aa  follows:    Two  inclintKl  plate-n  of  colored 

f;ln8s  are  set  up,  soiuethlne  as  for  Ragoua  ScIiih'h  experimeut,  but 
Dclioed  toward  each  other  like  a  roof,  so  that  ejioh  eye  loobft  through  a 
different  plate.  Uie  left,  for  example,  tlirough  a  red  glaxs.  the  right 
through  a  blue  one.  When  the  ntv-essary  oondiUonit  are  fulAiled,  Uie 
obftnrver  w^en  the  white  grouud  below  the  platen,  not  in  the  color  of 
either,  but  In  the  color  of  their  binocniar  niixturt>,  namely  a  whitUb 
violet.  If  now  a  ^trip  of  bhick  paper  lei  placed  ua  tills  whit«  ground  In 
the  median  plane,  auil  the  eyes  arc  tlxed  on  a  point  noiuH  dintanee  above 
it,  the  atrip  will  iiptK.-ur  double  and  at  the  uanie  time,  under  proper  coo- 
dittons  for  tthowing  almultaneoua  contraat.  If  the  psychologies) 
explaDatiou  wati  correct,  both  luiagett  should  apjMiar  a  vellowlsh  ^reen. 
As  a  mftCter  of  fact,  the  one  -leeii  by  the  right  eye  witli  the  blue  glsu 
appears  yellow,  that  aeeu  by  the  left  eye  with  the  red  glass,  green. 
The  expirinieiit  la  thla  form,  however,  tUt^^  not  exdudy  sucifssive  con- 
trast. To  avoid  that,  a  ahei-l  of  black  paper  la  laid  over  the  whole  of 
Die  white  ground  and  Uie  black  Atrip,  and  the  observer,  baviug  allowed 
hia  eyea  to  recover  fully  from  previous  color-seusatious,  puts  hlmaelf 
lu  position  Hnd  suddenly  draws  away  the  black  paper.  The  colora 
Immediately  appear  as  before.  (A  practiced  observer  cau  reverse  Uie 
experloieut  by  n  half-ruiiuite'i)  steady  fixation,  followed  by  the  restora- 
tlOD  of  the  black  paper.  The  left  eye  then  sees  a  red,  and  the  right  a 
blue  after-image  of  the  strip,  on  a  faint  olive  grouud.)  It  might,  per- 
haps, be  objei'ted,  that  the  blue-green  image  of  the  left  eye  woula  be 
yeJlow-green  (as  It  should  be  on  the  psychological  theoryj,  except  for 
the  binoeuhir  mlxlng-iu  of  the  blue  sensation  received  by  the  corrospond- 
iug  polutit  of  the  rtgiit  eye,  and  that  the  yellow  Image  of  the  right  eye 
would  be  yellow-green,  except  for  the  red  sensation  received  by  the  left 
eye.  To  ihla  it  Is  to  be  replied  theoreticnlly,  that  the  couditlouti  are  not 
such  as  to  favor  the  binocular  mixing  of  the  general  color  of  cue  field 
with  the  imoffe  of  the  strip  in  the  otlier  eye,  and  experUnent&lly,  that 
making  both  piatea  red  or  both  blue  does  uot  make  the  linages  of  Uw 
black  atrip  appear  grayish,  as  it  would  If  there  were  such  a  mlxtore  tt 
this  objection  supposes. 

FKCHirER:  (/ef>«r  tugaiive  Smpfindnngneerte .  Letters  in-Men  to  W. 
Prq/tr,  betiCMn  IST.'t  and  IHS.T,  and  nnte  Mttsd  hg  him. — Thl!>  portion  of 
the  correspondence  sceiu<t  lo  have  arisen  from  the  close  reaemblaoce 
between  the  myophy.-iio  law  which  Prcyer  had  determined  tor  Che  extent 
of  the  contmction  of  a  luutcle  under  varying  intensity  of  atlmulus,  and 
the  psychophysic  Uw  of  Fechner.  The  mathematical  forRtul.i!  lead  Id 
both  cascB  to  neg:itive  valuer.  These  Preyer  would  entirely  disregard, 
making  his  law  extend  no  further  than  actual  phenomena.  Pechoer,  on 
the  other  baud,  pr.'ferr<,'d  to  follow  hia  lonuula,  aud  regarded  the  ''nenUve 
sensations"  to  whiih  it  twuis  as  imaginary  nensatlons,  like  the  ima^oary 
quuitlUea  la  muthemfalcs,  or,  in  another  atipecC,  as  Indlcatlug  the  unount 
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bj  which  the  actufti  codiUUodb  come  Bhort  of  the  zero  point  of  Mnu- 
ttoa,  or,  agftlo,  ftomewhAC  m  &  bankrupt's  df>bt  might  be  considered 
aa  DcntlTc  property.  ITiese  letters,  of  which  fl»e  {written  In  1873-74) 
MT  pven,  aim  to  explnln  Fei-hoor'fl  conc;eptioitH,  and  to  answer  the 
objecUoas  nUied  by  Preyer.  Some  IncliIeatAl  rcfcrenm  to  Dolbu*uf  U 
made  Id  Che  second  letter.  The  series  Is  to  Ite  continued  In  the  next 
Domber. 

Exnbr:  IkiM  Vtraehtdnden  dft  Narkhtldfr  bei  AuffenhMg^fntnfrfn.-^ 
Motion  u(  the  eyei  Kenerany  cau'U'it  the  dUuppeiirunce  of  after-lmafEefl 
and  other  suhjf><'tlve  vlnual  iiht-nomena,  und  ft  Ift  not  hnrd  to  aee  why 
this  should  I)epo.  'Hie  i*<-'rt.-Ci>Lhin  uf  siitijectWe  Ht'tkuationi  Ua  hindrance 
in  all  mtnnal  vlAitm,  ami  we  ne^lm-t  them.  Motion  of  the  eye-i  eniibles 
111  tu  do  tliU,  becHUAe  subjunctive  Imaxoi  move  with  the  e^'cs,  thoae  of 
real  thhigs  do  not.  We  neglect  ttabjective  KenuLtlnna,  not  cnnAclnuAly, 
but  rather,  nays  Kzncr,  ''by  nieans  of  a  cttntrul  lucchanisni,  which  (not 
wholly  unlike  a  reflex  Inhibition)  citchefi  nwny  niich  seiiftatlou"  from 
conscliHiiuicnii  withuol  (lur  UfmUtitni-c,  Indpeil  without  our  knowledge.'^ 
To  tbti  exj>liiu»tion  of  KxniT'a,  K.  Firk  and  Ollrtifr  hnve  objected, 
MiertlDK.  ou  the  biuiis  of  cxpt-rluient.  Unit  the  dUapp4-»ranve  of  after* 
InACefi  uu  motion  of  the  eye.H,  wan  dm*  (o  retiniil  n-sturntlnn  depending 
oo  wuiiteaof  clnrulatluu,  which  tn  turn  dciK'nd  no  changes  of  intra- 
ocular prOHiMire  caufled  by  the  ten^ltm  of  the  <H-utar  niuHcleit,  closure  of 
the  lUIa,  ett-.,  etc.  In  n-ply,  Kxiwr  urge*  titut  the  disappearance  of 
afbr-lmageM  U  only  a  fl|>eoIal  Instance  of  whnt  happens  with  xubjeclive 
Ti>ual  phcDomfn:!  In  gent-ral,  mnuy  of  whUli  nre  in  no  Keo»e  dependent 
oil  retinal  fatigue  it  nclrei^  to  ration,  'nut  well  known  u.-^efnlneiis  of  Inter- 
mittent light  in  bringing  out  Purkinjr'ti  tIgurcR  and  the  like,  dei>eiids  on 
It*  excluding  motion,  by  which  ttn-lr  .-nt'jectivt'  chiiriiiti-r  would  be 
mwUiMl.  'Jue  laxl  traces  uf  ofttT-iiuugcti  can  Ik  illxcovemi  by  rapid 
Wtnklngt  which  UJuHt  whst  ahouhl  nnt  happen,  ai.'cordlng  to  (lie  rvstora- 
Cloa  theory.  For  a  Hinillar  reuson.  nuch  thinge  'Oioetlniea  appear  on 
Uktag  a  new  Hxatton  point,  or  at  the  Instant  of  o)>eni(ig  the  eyt>«  in  tite 
aomuijr.  Furthenuorc,  movrrment  of  the  eyen  with  the  lids  clofied,  or 
rhTtllliucat  preuure  with  the  (tnger,  do  not  ciiuse  the  after-lmagoii  to 
dluppear.  OUappvaraoce  might  alxo  be  expecte<l  In  the  flr!>C  of  UieRe 
etww  op  ExDer's  own  theiiry—Ho  app»n-nt  ilitHculty,  whicli  he  ex|ilaiua 
bj  tba  abiwnoB  of  one-half  of  the  ordinary  ba«Ii«  of  dl^crlnilnttlon,  to 
vnC,  (be  Imagea  of  outer  object^.  A  furtlier  pro4>r  of  KxucrS  general 
thesU  14  drawn  from  the  experience  of  mlcroHcopleto,  where,  Biraogelv 
niough,  tlu'  exact  oppoalte  of  the  habits  of  normal  vlaloo  U  founa. 
Mlcro«copiit4  are  accustomed  to  move  continually  the  object  exitmined, 
and  (Innlly  come  tn  entirely  nfgl<\,-t  all  tniagi;-s  in  the  tield  timt  do  uol 
move,  Uidugh  the  Mme  are  readily  seen  by  those  less  accuBi«med  to  the 
luc  of  the  lustroment. 

AUVKRT:  Dif  innerliek*  /fprnfhe  u$nl  ihr  VM'haUen  zu  drn  SinntwHt^r- 
Mfkmunaen. — Various  complex  motor  proi-csacii  are  of  vajit  tmportanL*e 
to  phvilolorlcul  pflycliology.  and  among  them  the  motor  prmrvxei  of 
apeoen  hold  no  minor  plai'e.  It  Is  with  n-ference  to  these  chiefly  tliatthl*! 
pftpn*  of  Aii'MTt'ft  Is  written.  Re  enumerateit  the  factors  of  speech  and 
tbnr  chief  dl'turbances.  in  aphasia,  agraplUa,  word-bllndDess,  etc., 
DoCea  the  pORtuUles  made  In  common  by  the  vnrlous  84'bentata  pro|>OKed 
for  BXplualion,  and  floally  comes  to  the  quostlon  of  how  fnr  the  conrrol 
«(  ffpatcb-moUons  by  the  senw?  organs  Is  neceittiiiry.  On  (his  jMtint  ho 
»fgnt*  with  .Strieker,  that  such  control  Is  not  ueccAsarv,  though  tie 
woold  not  exclude  it  from  all  Intluence,  ns  witness  the  DrAt  rfTorts  nf 
ebUdren  Id  wrlttrn  six^ch,  and  the  dlfTerence  Id  one's  own  handwriting 
wtaco  the  eyes  are  cIoaih).  In  regard  to  tl>e  minttou  uf  the  neuses  iiud 
IIWBOlor-luuge  to  muacttUr  moTemeuta  Id  geueral,  be  holds  that  tlie 
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admlBsloD  of  in  ioDervutioD  cxat:Uy  );nMk-<l  to  tho  miiount  of  contrni'tiDa 
(il  the  imiscle,  and  at  the  commiind  of  the  motor-irattKc,  dwa  not  Imply 
tliat  the  luutorliu  puUe  fur  au  lak-Ddeil  iiiovcoiciil  ih  tlicrufure  cxiurt  iu 
i'\lent,  direi'tino  and  tlmp.  In  advance  of  practU-fl,  or  that  the  extent 
of  the  Intended  uiovt-ment  Is,  in  iidvauce  ot  prai'tlce,  detcrmtoln);  for 
spai>e- perception  a»  agulnnt  »  wrnogly  executed  actual  movement.  The 
Btatb  of  things  luuy  bu  quite  diflervot  in  respoct  to  sensory  contro],  when 
new  inoTementa  are  In  procfttw  of  learning,  from  what  it  in  when  they 
bAVe  l>econie  ruQex  throujfh  practice.  Spfaklnj;  and  writing  urc  leurupd 
at  too  early  a  stage  fur  anto-obnierTUCion,  and  moKt  reiialt  li  to  be 
expected  (rum  the  study  of  simpler  movemeats. 

LlPPS:  Ueber  ittw  faltcM  Nachbihilokalijation  und  tlamit  ZuMmmen^i 
hdHgfHdfs. — WIm-'Q  one  turns  hU  eyes  quickly  from  one  ohjwt  to  another, 
r.  {/.,  from  one  nniall  fljtme  to  unnrher,  he  c.in,  if  skillful  tMiough,  otifierve 
a  Irausient  strip  of  positive  after-iiuage  which  iLppeurs  toi^tioot  out  trutn 
the  first  object,  in  a  direction  coutrnry  to  that  In  which  the  eyes  move. 
[  hi  trying  the  exiherintent,  the  reviewer  dudd  it  easier  to  get  the 
plivuonifiion  n'hen  llie  Itead  and  eyes  are  moved  togetli^r;  alter  the 
thing  la  once  seen  in  thia  way,  it  can  more  e&itty  t>e  iteea  when  the  eyet 
ahim^  are  moved.]  The  Httcr-iiiiMge  is  falsely  located,  i.  e..,  appewra  on 
the  wrong  ^Ide  of  the  object ;  and  this  view  \i  supported  by  (he  fact  that 
on  quickly  rvturnliig  tlie  ej'etn  tn  their  nriginKl  |H)riitloii,  ii  similar  aftcr- 
linage  Is  seen  In  the  same  place.  Another  fciture  of  the  exjierlmeat, 
however,  was  the  fli«t  to  Impress  1  jjips,  uuinely,  that  the  first  nbjeci] 
8«emii  lt«elf  to  move  In  a  direction  contrary  to  the  inutlon  of  the  eyei.J 
The  two  phenomena  are  closely  related,  and  In  explaining  the  secgndi' 
the  flrst  in  essentlajly  explained.  The  aathor  assumes,  atconilng  to 
his  theory  of  space-perception,  (this  experiment  supportsthAt  theory  in 
fiofarusit  requires  the  ussuniption),  that  senaatious  of  motion  Have 
nothing  to  do  at  llrtit  liuud  with  vUuul  pcrce^lloud  of  tU<«Cauco,  though 
they  may  coroe  to  suind  for  them.  Now,  suppose  tl»e  eye  moves 
ruplilly  frum  a  point  0  to  n  puiut  F;  the  di»tuuce  passed  over  In  auch  a 
motfou  is  uiiderr^lmaltid,  but  at  the  same  time  the  true  dlsuuce  from  O 
ot  the  advancing  llxation-point  Is  directly  pcn-t^'oed,  and  the  two  unit 
BUffgestii  a  motion  of  O  ooiitrary  to  that  of  the  eye«.  But  this  daggflUiOB^ 
lu  hi  i.-ontrudictiou  with  the  Imiuediutc  perception  of  the  couataucy  of 
the  dlstrtnce  betwet-ti  O  and  P\  O  must  then  appear  again  to  return  to 
Its  proper  place.  When  the  uftcr-tnnige  h  seen,  Its  shooting  out  and 
return  generally  taktt  the  place  of  the  apparent  motion  of  the  objei-c, 
which  U  then  attsigued  to  u  llxed  place  ut  the  point  Irom  wtilch  tlie 
atter-liuagc  appeara  to  start.  Such  is  the  skeleton  ot  I.ippii's  ex{ilaaa- 
tlou ;  for  the  evldeuce  aupporttug  several  of  the  stcpH,  und  for  the  n!.tului 
of  thtt  cx[>erlnicnt  under  altered  conditions,  as  also  for  a  brief  series  of 
objections  to  the  theory  of  the  immediate  percepcltin  of  space  by  motion 
of  the  eye,  the  reader  Ib  referred  to  the  original. 

HCUUMAKN :  Uefier  dan  OvdOrhtrtis  fVr  Kumplrrf  rryetmii^sri//  au/einattder 
folgetuter,  gleicher  !ic.\alieindrUrJc€. — Dletze,  Wundt's  pupil,  fouDii.  lu 
cxperimeuting  on  the  ability  to  recogni/.E;  the  identity  or  illflereuce  ot 
number  In  two  successive  groups  of  metronome  ticks,  without  remrt  to 
counting,  (I)  that  the  must  accurate  Judgments  were  made  when  the 
ticks  were  given  at  the  rate  of  J — 5  a  second,  (2)  that  there  was  au  uu- 
cunquenible  tendency  to  break  up  the  series  of  ticks  into  rliytbulc 
measuree,  and  {'A)  tluU  the  maximum  number  of  tlck^  which  could  be 
uompared  deptnilctl  on  the  nieu^ur^i  into  >vhieh  they  fell :  if  into  i'i,  19. 
If  Into  8's,  -lU.  .Schumann  has  repeated  these  (experiments,  and  tiuiii  a 
point  of  dlllertMice  lu  result  2.  His  ttubjccts  were  quite  able  to  receive 
the  ticks  singly,  though  the  breaking  up  of  the  aeries  into  measures 
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rendered  compnrison  eftsler.  Dletr^'F  HltHcaUy  may  have  been  pith«=r 
that  H  btthlt  of  rt'f«i%'iiiir  theiu  rliytliminilly  had  been  estjLbli^ht.'d.  or 
that  his  ticks  wt^re.  not  nil  alike  in  qnallty.  The  specific  ol»ject  at  the 
repetitl'ia  of  the  ex|>crliiieDtB  wii!-  the  atudy  of  tlie  psychology  of  t«uch 
coraparisniiR.  The  method,  according  to  .Schumann's  mito-obRervatlon 
(nnd  iu  thl»  tiioet  of  hie  subjects  sgree),  was  KomcthiriK  iis  rnlluws. 
When  It  series  of  tickn  Ifi  given,  the  Ruhject  nnually  nceompanleA  each 
tick  with  8uinc  kind  of  tnuHL-ultir  iuiicrvaCion,  from  wbk-h  corrc^poudiog 
t^'imiony  reaulc.  When  one  ■Tandard  group  1r  frpfjtiently  given,  it  and 
its  imiiibcr  become  inipreBBcd  on  the  motor  and  gensory  iiieniory.  In 
Hui;h  a  Eierlea  eaeh  tick  is  expectexl  and  prepared  for  up  to  the  last,  and 
llien  the  expec^tatloD  aud  prepiirntion  cciiae  iuvoluatnrily.  Now, 
when  the  comparloon  iwrie*  Ib  given,  the  preparation  goeji  on  m  before^ 
and  If  the  new  series  is  shorter,  the  preparation  outlasts  it,  if  it  Is 
longer,  the  preparation  fttopn  too  soon,  and  on  this  basis  the  nnbject 
makes  his  judgment.  This  prepuratlon  Is  influenced  by  several  factors, 
but  under  favorable  circumBtancoR  can  be  recognized  after  a  very  few 
rxperhnents.  One  subject,  who  had  been  accn?tonied  in  astronomical 
observjitioDs  to  count  seconds  in  groups  of  10,  could  always  indicjitc  the 
tenth  tick  corrwtlT.  The  results  of  DIetze  fit  in  well  enough  with  thta 
cxplaniitloQ,  but  Wundt's  asBumption  that  the  last  member  of  snch  ■ 
Bcriea  lies  la  the  focus  of  consclousuese,  and  the  rest  In  more  and  more 
obscure  regions,  and  that  thus  a  means  is  offered  for  determining  the 
Urryfing  or  extent  of  consciousness  for  such  impressions  (impl>-ing  that 
groups  can  only  be  compared  when  each  can  he  taken  into  con** ciou anew 
as  a  whole).  Is  neither  Justified  by  Schumaon's  auto-obnervatlons,  nor 
requirfHl  by  the  facts. 

Succeeding  numbers  of  this  new  ioumal  will  contain  regular  reviews 
of  current  literalure  In  the  Holds  which  it  covers,  and  to  this  end  the 
sending  of  oft'-jirintfl,  monogratiha,  etc.,  is  requested.  Those  may  be 
Bcnt  either  directly  to  the  editors  tPruf.  Dr.  il.  KbbluglmuH,  Berlin, 
W.  (13,  SchllUtr.  10;  Prof.  Dr  A.  Konle,  Berlin,  K.  W.  hi,  Flemmlngstr. 
1)  or  through  the  publisher,  lA.>opold  Vubh,  Hamburg.  The  yearly 
volume  Is  to  be  made  up  of  six  numbers,  at  a  sub&cription  price  of  16 
marks  per  volume.  E.  C.  %, 


The  law  recently  enacted  In  New  York,  removing  the  insane  from  the 
county  ponr-honses  to  state  iisyhiiiis,  dcRerves  mention  as  »  most  ru1>- 
stiiutial  gain  in  the  scientific  treatment  of  the  insane,  and  tn  practical 
ethics.  In  the  poor-houses  the  insane  were  often  ireaieil  like  other 
paupers  and  eonu'times  not  separated  from  them;  they  were  without 
special  medical  treatment,  exen-isc  iu  the  open  air,  work  or  amusement, 
■ometltnOB  iuade4]URt«1y  fed  and  clothed,  and  often  neglected  and  abused. 
That  this  state  of  things  was  n  means  of  profit  to  the  petty  county  olll- 
cers,  Is  abundantly  shown  by  the  three  years  of  hard  work  renuired  to 
force  the  law  through  the  legislature.  All  credit  is  due  to  the  State 
Charities  Aid  Association  for  this  significant  advance. 

A  case  reported  bv  F.  Zlehl  in  the  D€Ut»ch.  med.  Wochengchr.,  No.  17, 
1886,  is  lutereRting  for  its  bearings  on  the  Independence  of  the  sensations 
of  heat  and  cold.  In  coaseiiucnce  of  au  injury  to  tlie  lower  arm,  a 
woman  HufTereil.  besides  other  scnRory  paralyses,  a  complete  loss  of  sen- 
sibility to  warmth  in  the  area  of  the  ulnar  uorve.  'l*he  sensibility  to 
cold,  though  blunted  (only  temperatures  of  fSP  R.  or  below  were  felt), 
waa  retained. 

Prom  H  laborlou!!  examination  of  the  pupils  in  two  Berlin  gymiioAlums 
(Including  tiie  lighting  of  the  rooms,  school  seat«,  ago,  race,  akull 
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formation,  orbital  index,  refrnt-'tive  (,-onditioo  of  eft9,  acnteness  of 
tIbIod,   tlnip  of  hiHloDr  work,  htiFiincRH  of  father,  optical  eoaiJttioD  of 

pftrentfl,  eraudpitreuts,  and  Ijrotliere  nud  Bisters.).  KLrcbDcr  draws  coo- 
dustoDS  in  eiipport  of  the  preRRnt  prfvaillng  views  of  tlie  origin  of 
oemr-^lchtcdnefB.  Tlit;  following  nrv  tiniuuK  tlie  poiuLs  mndc  :  Race  hu 
A  Bm^illpfrfrut;  .lewlfli  pupilR  arp  Bomewhnt  more  apt  to  be  R))<rrt-Fl)^t«l 
than  Ucriuaa  pupils;  iitnutix  ttit*  hitter  tlie  bloode  than  tlie  brunefaM. 
Low  orbltn  ar«  luorc.  frequent  with  the  Dear-Bif(Iited,  but  tliii;  the  nulhor 
looks  upon  rather  aa  an  elVect  than  as  a  cause  (In  ChlB  opiwsluj;  Slllling). 
iteredity  is  Iniportant,  fiapetiatly  If  both  parent*  are  short- olehUsd.  But 
lUattnutly  the  uio^t  powerful  inHueoce  ii  near  work  witti  TiitAllectDa] 
Btraln,  eepeclnlly  when  performed  on  badly  made  seats  aad  in  poorly 
llffhted  rooms.     {ZeitKhr./.  Hyffiene,  vli,  3,  p.  397) 

To  the  Sditur  of  the  Amtrican  Journal  of  Ptjfcholoffjf  : 

Dear  Sir:— May  I  ask  for  the  publicity  of  yonr  pnecs  to  aid  me  la 
provurioK  c-o-operatioo  in  a  scientiAi-  investigation  for  which  I  am 
raponsible?  I  refer  to  the  Oniu^  of  Halludnationa,  which  was  begun 
severftl  yenrs  ago  by  the  *'  Society  for  Psyclucal  Research,"  ana  of 
which  the  International  CoagresE  of  Kxperlmental  Psychology  at  Paris, 
last  summer,  usfruuied  the  future  reeponsibiHty,  Dftmijig  u  couimltee  in 
each  country  to  carry  on  the  work. 

llie  object  of  the  inquiry  Is  twofold:  Ist,  to  get  s  mass  of  fM-ts 
about  hallDcin:itions  which  may  i^erre  a?  n  basip  for  a  ficlentlflc  study  of 
thrtue  phenoiuena;  and  '2ti,  tu  HM-ertHln  approximately  the  propoiHon  of 
p^TMOHt  who  have  had  snch  experiencee.  L'ntll  the  average  frequency 
of  hallucinations  lo  the  coniuiuulty  i&  known,  it  can  never  be  decided 
whether  the  so-cailetl  "veridical*'  hallucinations  (vUIodk  or  other 
"  warnings"  of  the  deittli,  etc.,  of  people  at  a  distance)  which  are  so 
frequently  reported,  are  accidental  rolncidence*  or  Aomething   more. 

Souic  K.OOO  or  more  pcrsoaN  lu  Euglnnd,  France  and  tJie  I'nitra  States 
have  already  returned  ancwers  to  ihe  question  wlilch  hcjuis  the  census 
sheets,  and  whlcli  runi«  as  follows  : 

"  ZTdiw  i/on  fter,  whfit  completely  atrtiJt*.  had  a  tfieid  imprnMinn  of  stfinf 
or  being  touched  ^{r  a  liviH'j  beinff  or  inanUnate  object,  or  of  hearing  a  voire; 
tehich  impmsion,  so  far  ae  you  could  discover^  wu  not  dw.  to  aujf  external 
phynail  cause?" 

The  "  rongresfl  "  hopns  that  at  Its  next  meeting.  In  England  in  180S, 
as  many  as  (Ht,(>00  auKwertt  may  have  lieen  collected.  It  Is  oljvlons  that 
for  the  purely  AtatUtlcal  Inquiry,  tht  angioer  *'  .Vo  "  fi  tu  importnitt  a*  Ike 
nninpfr  "  Fm," 

1  have  been  ajipolntod  to  superintend  the  Census  In  America,  and  I 
must  eanmntly  bespeak  the  co-opcratinn  of  anv  among  your  rciidrr?  who 
may  be  actively  Interc^t^Hl  lu  Uie  oubject.  ft  Is  clear  thAt  very  many 
volunteer  canvasfters  will  be  t  ecded  to  secure  success.  Each  census 
blank  contains  iufitructions  lo  the  cotlect'Or  and  places  for  tweuty-five 
name»;  and  special  blanks  for  the  "  Ves"  cases  are  furnished  in  addi- 
tion. I  sliall  uc  mofit  happy  to  supply  these  blanks  to  any  one  who  will 
be  good  enouf^h  to  make  application  for  them  to 

Yours  truly, 

Professor  Wv.  Jahks, 
Uarrurd  UnlTerslty,  Cambridge,  Haas. 
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SEVERAL  SENSEORGANS  OF   THE  BLIND 
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LAURA     DEWEY   BRIDGMAN. 


Hevby  H.  dokalmom.  Ph.  D. 


I. 

Through  th«  exertiona  of  Fro8!dcnt  G.  Stanley  Hall,  the 
brain  in  question  was  obtained  and  was  put  by  him  in  my 
banils  for  description.  Several  gentlemen  whose  names  will 
doly  appear  have  assisted  by  describing  the  sense-organs.  I 
am  under  obligation  to  others  for  facilitating  the  work  in  many 
vays,  and  espeiially  to  Prof.  W.  F.  Whitney  and  his  uol- 
Jeagnes  of  the  Harvard  Medical  School,  Prof.  B.  G.  Wilder 
of  Cornell  University,  and  Prof.  C.  K.  Mills  of  the  University 
of  Penrntylvunia,  for  tiie  privilege  of  examining  K{>ecimens 
In  their  possession.  For  tlie  opportunity  to  consult  the 
Ultfrfttare  I  am  indebted  to  the  exceptional  facilities  offered  by 
the  Library'  of  the  Surgeon  General  Ht  WaHhingtou  of  which  I 
have  made  much  nse. 

In  the  study  of  this  case  it  has  been  my  aim  to  give  as  foil 
a  description  hk  the  material  in  my  handH  would  warrant, 
and  for  this  purpose  I  have  applied  a  large  nnmt¥>r  of  t«8ta  to 
Uie  brain,  to  determine,  if  possible,  whether  the  peculiar 
mental  existence  of  Laura  Bridgman,  which  was  the  result  of 
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her  defcctire  sense-oi^ns,  has  left  any  trace  on  her  brain, 
or  whether  such  anomalies  as  may  1>e  obHen-ed  ar«  Huffici- 
ently  explained  when  considered  as  the  direct  conseqtienceB 
of  the  initial  defect  alone.  This  is,  therefore,  a  special  study 
in  the  general  field  of  the  inter-relation  of  brain  Htmetnre 
and  intelligent^.  What  might  be  expected  to  come  from  the 
Tarious  tc^ts  will  be  dii}casse<l  ander  the  separate  headings, 
and  I  .shall  leave  snch  generaUzatiouK  as  are  possible  ontij 
the  special  point*  have  been  set  forth. 

Biographical  Nofdi. 

By  way  of  introdn(tion,  I  may  be  permitted  to  state  some 
biographical  facts  that  will  l)**ar  on  this  discussion.  Laura 
Dewey  Bridgmau(')*  was  bom  Dec.  21,  1829,  in  Hanover,  New 
Hampshire,  U.  8.  A.  She  was  the  child  of  Daniel  and  Har- 
mony Bridgmau,  who  were  farming  people.  The  parent«(*) 
are  deacrilwU  as  of  sound  health,  good  habits,  average  height, 
slenderly  bailt;  the  father  with  a  small  head,  the  mother  with 
"not  a  large  head";  both  rather  nervous ;  the  mother  active- 
minded.  Their  culture  was  such  as  might  be  found  in  rui-al 
districts  like  their  own  at  that  time.  Laura  inherited  the 
physical  peculiarities  of  her  mother,  and  her  health  was 
delicate.  During  Infancy  she  was  subject  to  convulsions,  but 
at  the  age  of  twenty  months  her  health  improved,  and  she  is 
described  as  active  and  intelligent.  She  had  learned  to 
speak,  several  words,  and  knew  one  or  two  of  the  tetters  of 
the  alphabet,  when,  being  two  years(»)  t  old,  she  and  her  two 
older  sisters,  forming  at  that  time  the  family,  were  attacked  with 
scarlet  fever.  The  two  sisters  died.  Lanni  was  severely  ill ; 
both  eyes  and  both  ears  snppnrated,  and  taste  and  smell  were 
impaired.  Sight  in  the  left  eye  was  entirely  abolished.  With 
the  right  eye  she  appeared  to  get  some  sensation  from 
extremely  large  bright  object*,  up  to  her  eighth  year,  but  after 

'  The  bracketed  flgomi  in  the  text  refer  to  Blmllar  fljfur«s  Id  the 
bibliography,  whore  the  authoritj'  is  given  In  full.  In  some  caaet 
referpoce  tn  made  to  the  page  of  the  publlciitlon  cited  and  Uiis  ii  tbeo 
brnc-liett'd  itt  the  text  with  the  flKiires  ju^^t  meotioQed. 

I  The  date  of  thlA  lllnttxa  lit  a  mutter  of  nome  iniportaoce.  As  there  U 
DO  agreement  aaiong  tite  various  authors  on  this  polut,  I  have  btwo 
lorcM  to  choo>(e  an  authority  and  have  naturally  tabea  the  dates  given 
by  Dr.  Howe  iu  his  Kcporli. 
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tfaat  time  ttecaine  completely  blind.  Two  yeara  passed  Iwfore 
ahe  recovered  snUioiontly  to  sit  up  all  day.  At  the  age  of 
five  years  lUie  bad  ri^guined  her  atrenKth.  Speech  wan  lost 
with  the  losfl  of  hearing,  and  when  her  e<la(>ation  at  home 
was  «nowed,  it  was  by  means  of  arbitrary  taotiiol  sijnis  of 
Uw  mmpleHt  sort<.  She  wuh  t-atigbt  to  Hew,  to  knit  and  to  braid, 
and  to  i>erfomi  some  minor  hoa8ehold  duties.  On  Oct.  4th, 
1S37,  ahe  wa»  brought  to  the  Perkins  Institution  and  Ma^sachu- 
setts  Asylum  for  the  Blind,  and  her  ediuy*tion  was  l>egun  by 
Dr.  S.  O.  Howe,  then  director  of  tiie  Inatitation.  She  was  now 
Heven  years  and  ten  months  of  age,  and  in  the  defective  con- 
dition above  described.  Dr.  Howe  C"**")  says  of  her  at  this 
time:  ''figure  well  formed;  nervous  sanguine  temperament; 
a  large  [no  inp-a«nrement.s  have  boon  preserved]  and  l)eau- 
tifuUy  shaped  head,  and  the  whole  system  in  healthy  action." 
The  process  of  education  commenced  with  the  pasting  of 
the  name  of  a  common  object  on  the  object,  the  name  being  in 
raised  letters,  such  as  are  used  for  the  blind ;  then  the  associ- 
ation of  the  name  and  object ;  then  forming  the  name  from 
the  individual  letters ;  and  after  a  long  time  the  letters  them* 
Mlve«  were  learned.  It  wa,s  when  she  first  recognized  that 
the  sign  for  an  object  could  be  constructed  from  the  individual 
letters,  that  the  meaning  of  what  she  was  doing  dawned  upon 
her.  From  thai  time  on  her  education  l)e(!ame  eaaier,  and, 
indeed,  she  had  in  one  sense  to  be  held  back  in  her  work,  as 
then'  was  danger  that  her  frail  constitution  would  succumb 
to  the  too  great  interest  in  her  studies.  It  is  important  to  note 
that  at  this  time  she  exhibited  the  various  emotions  by 
gesture  and  facial  expression.  She  was  fond  of  dress  and 
plecised  by  attention.  The  lapse  of  time  within  the  limits  of 
the  d»y  and  the  occurrence  of  Sunday  wei'e  correctly  noted  by 
her.  In  the  report  for  1839  («-^»")  it  is  said  that  she 
can  distinguish  tietween  a  whole  and  half  note  of  music,  and 
will  strike  the  notes  on  the  piano  quite  correctly.  (How 
this  interesting  test  was  made,  is  not  quite  clear.)  A  tcMt  of 
her  sense  of  taste  at  this  time  showed  her  capable  of 
diMinfttiahing  better  between  diOerent  degrees  of  ai^itlity  than 
between  this  and  sweetness  or  bitterness.  8be  appeared  at 
the  same  time  to  care  rather  leas  for  e^lng  than  most  children 
of  bcr  age. 
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The  sense  of  smell  seems  to  have  been  snbjeot  to  some  vari- 
ations. Dnring  the  first  years  of  her  residence  at  the  institu- 
tion it  was  apparently  completely  wanting,  ami  there  was 
never  at  any  time  the  slightest  tendency  to  test  objects  by 
holding  Lhem  to  the  nose.  Later  (1843)  she  se^'miid  able  to 
locate  the  kitchen  by  the  odors  coming  from  it,  but  this  sense 
does  not  appear  to  hare  ever  been  of  any  importance  to  her. 
The  wense  of  tonch  wa«  very  acnte  even  for  a  blind  person, 
and  she  was  sensitive  to  jar. 

Dirt  or  a  rent  in  her  clothing  caased  her  shame.  8he  was 
familiar  with  those  of  her  own  sex,  but  distant  to  men,  and 
was  remarkable  for  her  sense  of  order,  neatness  and  propriety. 
She  seemed  capable  of  discovering  the  intelleotnal  capacity 
of  those  with  whom  she  was  thrown,  and  quickly  chose 
the  more  intelligent  for  her  companions.  Occasionally,  too 
mnch  attention  to  other  scholars,  in  her  presence,  aroused 
jealousy  on  her  part. 

She  cried  only  from  grief,  and  the  pain  from  a  bodily  injnry 
she  sought  to  annul  by  jumping  and  excessive  muscular 
motions.  So  far  as  could  be  learned,  she  did  not  dream  in 
the  t«rms  of  her  lost  senses,  and  this  is  what  might  be 
expected,  since  they  were  lost  at  so  early  an  age('). 

She  made  a  number  of  noises.  Francis  Lieber  studied  these 
with  some  care,  with  a  view  to  their  bearing  on  the  origin  of 
language(*).  It  appears  that  Laura  had  some  fifty  or  more 
sounds  by  which  she  was  accustomed  to  designate  people  whom 
she  knew.  They  were  all  monosyllabic.  Besides  this  she  laughed 
much  and  loud,  wa^  noisy  at  play,  and  occasionally  made 
other  emotional  noises  which  were  suppressed  by  her  teachers. 
In  this  respect  she  was  similar  to  most  mntes,  so-called, 
who  appear  to  have  a  variety  of  sounds  at  their  command. 

In  a  recent  article,  Mrs.  Lamsoa(')  states  that  Laura  once 
uttered  the  word  doctor  by  accident,  and  her  attention  being 
called  to  this,  she  subsequently  always  spoke  the  word  instead 
of  spelling  it  with  her  fingers.  The  same  thing  happened 
with  the  words  pie,  »hip  and  several  others.  These  facts  are 
taken  to  indicate  that  though  so  defet-tive,  she  might  possibly 
hare  been  taught  to  vocalize,  as  has  been  done  in  some 
more  recent  cases.     She  appeared  to  keep  consfouitly  her 
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rcLatioiui  in  npaoe,  and  beoaino  confused  if  she  lost  what  might 
be  called  ' '  the  jwintn  of  the  compass. ' '  She  was  much  afraid 
of  animals,  and  when  more  than  &ft««n  years  of  age  poold 
hanlly  be  indaced  to  tonch  a  docile  houRe-dog. 

When  about  sixteen  she  in  described  as  more  thought- 
fnl  ami  wMiaU!,  though  eJieerful  —  a  condition  which  Dr. 
Howe  regards  as  showing  that  her  age  was  to  be  measured 
by  the  degree  of  her  mental  developmeDt  rather  than  by  the 
number  of  yean*  she  had  lived.  When  she  was  twenty  years 
of  age  her  regular  education  ceased,  and  the  special  reports 
by  T>r.  Howe  stop  at  this  time. 

In  1878,  President  G.  Stanley  Hall(')  made  a  valuable  series 
of  tests  upon  her.  At  this  time  she  was  found  completely 
blind  and  deaf,  though  the  sense  of  jar  was  well  enough 
developed  to  enable  her  to  recognize  the  footsteps  and  some- 
times even  the  voices  of  her  acquaintances,  her  common 
statement  being  that  she  heard  "tb]*ougb  her  feet. '*  At  this 
time  her  Hcuse  of  smell  was  sufh  Uiat  she  could  distinguish 
the  odors  of  some  more  fragrant  flowers,  but  eaa-de*Cologne, 
ammonia  and  onions  were  thus  recognized  only  when  quite 
strong.  Contrary  to  what  was  stated  for  an  earlier  period, 
she  was  found  least  sensitive  to  bitter  and  acid  tastes,  and 
most  sensitive  to  sweet  and  salt.  It  was  concluded  that  out 
of  the  four  defective  senses,  tnst^  nlone  was  well  enough 
pri-8i*rvcd  to  materially  jud  in  di?veloi>ing  her  notion  of  the 
external  world.  A  study  of  discriminative  sensibililj'  for 
two  compass  points  showed  a  discrimination  in  her  rase, 
from  two  to  three  times  as  acute  as  that  of  a  seeing 
person.  To  temperature,  her  sensitiveness  was  not  remark- 
able, and  hence  the  "facial  sense, ^'  as  it  is  sometimes  called 
in  the  blind,  was  not  welldevelopeil  in  her,  though  she  was 
8»Jd  to  rtH*ogui2e  the  approach  of  persons  by  the  nndulntions 
of  the  air.  She  was  found  sensitive  to  rotation,  whicii  made 
farr  dizzy  anil  gave  her  a  feeling  of  nausea- 

fn  the  course  of  her  life  Laura  was  the  author  of  "  a 
Journal,  thive  Autotiiographlcal  Sketches,  several  so-ralU(d 
poems  luid  nnmenms  letters.*'  The  Journal  covers  a  i»oriod 
of  about  ton  yeai-h.     Dr.  B.  C.  8anfoi'd(^),   who  has  made  a 
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RtTidy  of  her  irritings,  snmH  tip  her  mental  derelopment  as  thus 
indicated,  by  the  Btatement  that  "she  waa  eccentric,  not 
detective:  she  Iwked  certain  data  of  thought,  bnt  not,  in  a 
very  marked  way,  the  power  to  nse  what  data  she  had." 

She  died  at  the  Perkins  [nBtituUon,  where  she  had  8peat 
almost  her  entire  life,  on  the  24th  of  May,  188fl.  Iwing  in 
her  sixtieth  year. 

Launi  excited  wide  intereHt  Iwranae,  for  the  first  time  in 
her  f»8e,  several  exi>eriment»  were  tried  and  questions 
tested,  with  unprecedented  results.  Her  ease  was  U8ed  for 
research  in  matters  pedagogical,  psychological  and  theological. 
But  these  are  passed  over,  ae  they  lie  out«ide  our  present 
Boope. 

Her  defect  is  often  regarded  as  almost  unique.  As  a  mat- 
ter of  fact,  if  the  deficiency  of  smell  and  taste  is  counted  with 
that  of  sight  and  hearing,  there  appear  to  be  few  caseiS  like 
hers ;  but  so  small  is  the  ednoational  value  of  the  first  two 
named,  that  she  may  be  fairly  classed  with  the  blind  deal- 
mutes,  in  which,  for  the  most  part,  the  state  of  smell  and  taste 
is  not  recorded.  As  Prof.  Edwards  A.  Park  says  in  the 
introilnction  to  Mrs-  Lamson's  book('),  there  are  some  fifteen 
cases  re<"orded  of  persons  who  have  lived  as  blind  deaf-mutes* 
Or.  HowH  formed  his  plan  for  the  instruction  of  Laura  from  the 
study  of  Julia  Brace,  who  was  a  blind  deaf-mute.  There  were 
several  similar  cases  at  the  Perkins  Institution  dnring  Iiaura'a 
lifetime,  and  there  are  two  yonng  girls  in  that  institution 
now  who  ore  defective  in  the  same  way.  Special  descriptions 
of  one  or  more  cases  have  been  given  by  Mareechal('), 
FowlerC),  Burdach("),  Alcssi(").  Sichel("),  Fuller(»)  and 
BorgC);  and  ftfrs.  Lamson,  in  the  current  number  of  the 
"American  Annals  of  the  Deaf,"(')  mentions  a  Norwegian 
girl,  Ragnhild  Kaata,  who  is  blind  and  deaf,  but  having  l>oen 
taught  to  articulate,  can  no  longer  t>e  des<Tit>ed  as  mute.  In 
the  same  article  is  mentione<l  a  school  in  Sweden  where  five 
blind  deaf-mutes  are  lieing  ln.structed.  Finally,  I  may  call 
attention  to  the  fact  that  in  the  Census  of  1871  for  Great 
Britain  there  are  111  returns  for  blind  deaf-mute8('*),  while  in 
the   lOth  Census  of  the  ITuited  States,    in  the  analysis  of 
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statistics  relating  to  thv  defective,  dependent  and  delinquent 
elAAsea  by  Wines("),  there  are  returned : 

nilad  de«f-roulCB,  256. 

Blind  deaf-mutes,  also  Idiotic,         217. 
BlUid  deaf-muiei,  aleo  Insiae,  SO. 

The  literature  on  this  subject  would  probobly  be  found  to  be 
extensive  if  carefully  ^Lhered,  and  the  atatiaties,  if  taken 
from  all  sources,  would  show  a  very  considerable  number  of 
individuals  in  this  class.  It  is  my  purpose,  however,  only  to 
call  att<ention  in  a  general  way  to  this  point,  as  liearing  on 
our  BUbje^'t.  Taking  the  Census  of  1(S80  lor  the  United  States, 
Laura's  cane  could  only  be  compared  with  the  simply  blind 
iejir-mutes — 256   in   number — and   it   wonld   need  a  careful 

ily&is  of  this  group  in  turn,  to  show  how  mauy  cases  were 
strictly  comparable  with  hers.  There  is  good  reason  to 
think,  however,  that  a  nnmber  of  anch  would  be  fonnd. 

I  do  not  know  that  we  are  in  a  position  to  say  from  sonnd 
data  what  the  efiect  of  loss  of  the  senses — as  in  Laura's  case 
— is  on  the  mental  integrity  of  the  indivldaal.  but  certainly 
the  proportion  of  blind  deaf-mutes  who  are  also  menially 
defective  is  very  large.  At  the  same  time  there  is  rea- 
son to  think  that  the  large  number  of  those  who  are 
idiotic  were  either  congenilally  dpfe<'tive  (the  idiocy  and  the 
other  defects  having  a  cause  in  common),  or  that  they  became 
defective  shortly  after  birth,  and  were  neglected  by  those  in 
charge  of  thttm.  Two  jwints  came  out  in  a  striking  manner 
in  looking  over  these  cases  as  pi^esented  in  the  Uter- 
aturp  jnnt  cited.  The  first  is.  the  small  amount  of  men- 
tal luttiulum  which  serves  to  keep  the  action  of  the  mind 
normal ;  and  second,  the  lat4>  stage  (measured  in  years) 
at  which  instruction  may  l>e  t>egnn  with  fair  hope  of  success, 
the  nervous  mechanism  apparently  retaining  for  an  unusually 
long  time  the  impressionability  which  in  the  normal  person 
belongs  to  early  childhood. 

P/n/iriral  Data  and  He^tort  of  Autopsr/. 

On  her  entrance  into  the  Perkins  Institution,  some  physical 
mcasufcmenta  were  taken,  which  were  unfortunately  lost.  At 
clerca  years  of  age  her  height  was  4  ft.  4.7  in.  (1..33  M.). 
Her  head  meaanred  20.S  in.  (62.8  cm.)  in  circumference. 
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along  a  line  parsing  over  the  prominences  of  the  frontal  and 
parietal  Iwiies.  Alwpe  this  line  the  head  rose  1.1  in.  (2.8 
cm.),  and  was  broad  and  fwll.  From  the  orifice  of  one  ear  fco 
the  Other,  the  (Mor/ea/)  distance  was  4  in.  (10-1  cm.),  and  from 
the  occipital  spine  (j/roftibtirauce?)  to  the  root  of  the  nose,  it 
wati  (^sftorteff  dtJttanre)"  in.  (17.7cni.).  The  forehead  was  said 
to  have  grown  perceptibly  larger  daring  the  two  years  pre- 
ceding ('"P'").  These  aie  the  only  data  that  I  have  1>e(->n  able  to 
And.  As  nearly  as  I  can  learn  from  those  best  acquainted  with 
her  at  the  PerkinB  Injstitatlon,  her  height  at  maturity  was  5 
ft.  3  in.  (1.596  M.),  and  her  weight,  with  clothing — 98  lbs. 
avoirdupois  (44.16  kilos). 

Duiiug  her  residence  at  the  institatiou,  she  appears  to  have 
had  no  serious  illness  up  to  tlie  time  of  tlie  one  which  proved 
fatal,  although  often  in  poor  health  as  the  resolt  of  over-exer- 
tion in  her  study  or  from  emotional  excitement,  as  for  example 
thtA  caae«l  by  the  death  of  Dr.  Howe,  to  whom  she  was 
deeply  attached.  Her  final  illness  lasted  about  three  weeks, 
and  she  sunk  gradually  to  a  painless  death — before.  It  ia  s:ud, 
advancing  years  had  perceptibly  impaired  those  facolties 
which  she  exercised.  The  autopsy  was  performed  eight 
hours  after  death,  by  Dr.  B.  S.  Boland,  of  South  Boston,  in 
the  presence  of  several  gentlemen.  The  cause  of  death  is 
stated  as  lol>ar  pneumonia.  Aside  from  the  lungs,  the  other 
▼isoera  appeared  healthy  save  the  left  kidney,  which  was 
slightly  atrophied.  The  encophalon  was  removed  in  the 
dura  with  the  eyes  attached,  and  the  [letrous  portions  of  the 
temponil  tjones  and  part  of  the  ethmoid  were  also  taken  out. 
The  cranium  is  described  as  symmetrical  and  of  good  shape 
and  size;  Ijonesthin;  diploid  slightly  marked ;  but  little  sub- 
dni-al  fluid ;  the  encophalon  fitting  the  cranial  cavity  closely; 
dura  normal  in  appearance.  For  tlie  aljove  facts  1  am  directly 
indebted  to  Dr.  E.  S.  Bolaud.  The  encephalon  was  not  weighed 
at  tliis  time,  nor  was  any  fui-thcr  examination  permitted.  For 
the  next  seventeen  hours  it  was  kept  in  a  niwlerately  cool  place, 
bat  not  in  any  ttuid.  At  the  end  of  this  time  it  came  into  the 
bands  of  Prof.  W.  F.  Whitney,  who  very  kindly  took  i:harge 
of  it.  Thi!  specimen  was  now  in  such  a  condition  that  it  was 
deemed  best  to  cut  it  in  various  directions,  in  order  to  permit 
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t.fa«  bnrdRning  fluid  to  penetrate.  Foot  transrerse  incisions 
were  made,  the  first  being  about  3.5  cm.  from  the  frontal  end, 
and  the  oUier  three  at  ef|aal  intervals  liehind  it.  The  depth 
WM  sncb  as  to  open  the  lateral  venti;icle8  in  either  hem- 
iftpbere  \riLbout  injuring  the  valfimim  or  basal  ganglia. 
Along  the  mesat  surface  of  each  hemisphere  a  longitudinal 
cat  was  made,  extending  about  the  length  of  the  ealiottum  and 
laying  open  tlie  lateral  ventricle  on  each  Bide.  The  entire 
material  was  then  put  into  several  litres  of  Miiller's  fluid  plus 
one-sixth  its  volume  of  95%  alcohol.  This  fluid  was  changed 
some  four  or  five  times  in  the  period  V>etween  Ttfay  2t5th  and 
July  10th,  at  which  time  the  sp>ecimeu  came  into  my  posses- 
bIod.  The  eyes  were  then  separated  from  the  eucephalon,  and 
they  with  the  portions  of  the  bones,  were  treated  by  themselves- 
Tbe  encephalon  was  hardened  for  some  three  months  more  in 
2k  ^f  itoiasMinm  bichromate;  kept  for  a  long  time  in  a  dilute 
solation  of  the  same;  fliialty  washed  ont,  hardened  in  vn% 
alcohol,  and  preserved  in  80%  alcohol.  The  majority  of  the 
mcflMiirementu  were  made  while  it  was  in  the  2i%  or  dilute 
potassium  bichromate. 

Photoffrapfi^  and  Modtl». 
In  studsriog  the  encephalon,  it  was  necessary  to  make  those 
0))Kerrations  which  rc<]uircd  least  dissection  first,  and  so  pro- 
ofed that  the  difiei-eni  ]torHons  should  retain  their  normal 
oODDections  as  long  as  possible.  The  results,  however,  under 
any  head,  will  be  given  without  reference  to  tlie  order  la 
which  they  were  obtained.  As  the  complete  examination 
re(|uirfHl  ultimalely  u  disseelion  of  the  cncephalou,  with  con- 
sequent loss  of  form,  I  first  had  it  carefully  photographetl, 
the  enceph^ilou  being  taken  from  six  points  of  view,  and  then 
the  mehal  tiarfoce  of  each  heuiisplM^i'e  taken  alone.  The 
entire  exjiosed  snrfaoe.  with  the  exception  of  that  covered  by 
Uie  verettHllum,  is  thus  repi-esented.  and  this  latter  surface 
WW  «ke.lcbe<l.  It  would  l>e  extremely  desirable  to  have  Uiese 
rwlouff  views  adequately  represented,  but  since  the  means 
tor  BO  doing  are  not  at  present  at  my  command,  I  have 
pnfprrvd  to  await  some  future  opportunity  rather  than  to 
nprescnt  them  now  by  some  method  of  doubtful  vaine. 
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It  "was  further  extremely  desirable  to  haro  an  accurate 
model  of  the  encephalou.  The  character  ol  the  sperimen,  the 
CQt«  in  it  and  the  method  of  preservation  were  all  against  any 
device  for  taking  a  direct  cast  of  it.  I  was,  therefore  most 
foittinate  in  MHMiriug  the  <<o-op<!rution  of  Mr.  J.  H.  EmertooT  ot 
Boston,  whose  skill  in  modelling  such  objectR  is  well  known. 
He  made  an  accurate  clay  model  of  the  specimen;  from  this  a 
glne  mould  want  biken,  and  a  numlMT  of  planter  v»st»  were  at 
once  made  from  this  mould,  before  it  had  time  to  undei^ 
any  distortion,  the  orijjinal  clay  model  being  preser\*ed  for 
comparison.  Tlie  results  are  entirely  satisfactory,  and  we 
have  now  what  is  equivalent  to  a  good  cast  of  this  specimen. 
In  making  the  model,  the  cuts  in  the  hemisjiheres  were  not 
represented,  and  tlins  the  general  appearance  was  improved 
without  any  matci-ial  loss  in  accuracy. 

EnvelopeJt  and  Vetiseh. 

Within  the  limits  of  this  paper  I  shall  have  to  deal  exdn* 
sively  with  qnestions  relating  to  the  gross  anatomy  of  tiie 
specimen. 

Dura :  Sinuses  filled  with  blood.  Kormal  in  appearance. 
It  was  incomplnte  at  several  points  on  the  ventral  aBi>e*i  of 
the  hcmisphei-es  and  the  cei-ebeUum  was  completely  exposed, 
the  tfnioriiim  and  falx  being  both  pi-cscnt.  This  somewhat 
defective  membrane,  inclnding  fiitturinm  and  faiz,  weighed, 
after  hardening  by  the  method  above  described,  washing  out 
in  water,  and  l)eing  pressed  l>etween  filter  pax>ers,  54.4  grms. 
No  data  for  comparison  have  thus  far  !>ecn  found. 

Pia .  The  vessels  were  filleil  with  blood.  To  all  appear- 
ance it  was  normal.  The  adherence  to  the  occipital  regions 
Hpp(!ared  uncommonly  strong,  even  making  allowance  for 
the  close  adherence  which  is  normal  for  this  region.  The  pia 
from  the  entire  onccphalon  with  the  choroid  plemsee,  but 
withont  the  basal  bloodvessels,  was  treated  like  the  dttnt  and 
found  to  weigh  25.1  grms.  The  (luantity  of  the  pia  obtained 
was  estimated  at  about  .8  of  the  total.  That  supposition  being 
corrwt,  the  total  pia  would  weigh  31  .-4  grms. 

What  the  influence  of  the  hardening  process  is  on  the 
weights  of  the  membranes,  dura  and  jna,  is  not  known,  bot 
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it  is  prcsaxnptivelj  flight.  Giacomini(")  has  made  obHerra- 
tion8  on  ifae  weight  of  the  pia  and  cerebro- spinal  fluid,  which 
I  give.  It  is  to  be  remembered  that  we  have  no  means  of 
knowing  the  quantity  uf  the  fluid  in  oar  caue,  though  t.he 
autopsy  report  states  that  there  was  apparently  little  at  that 
time.  Confining  himself  to  the  oerebral  hemispheres,  which 
were  weighed  separately,  Giaftoniini  found  in  30  normal  brains 
the  weight  of  pta  and  residnal  cerebro- spinal  fluid  (the  bulk 
ol  the  Jluid  having  escaped  on  the  hemisecliou  of  the  cert- 
brnm,  and  having  bt'en  then  rol]ect«d)  to  be  from  5  to  5.5%  of 
^tiie  weight  of  the  hemispheres.  1t\Tiere  the  vessels  of  thepia 
rere  congested,  the  [len-entage  might  rise  to  6  or  Q.!i%. 
According  to  Calori,  quoted  by  Giacomini,  the  weight  of  the 
■Of  blood  and  cerebrospinal  fluid  for  llie  whole  encephalon  is 
{4%  of  the  entire  weight.  This  figure  seems  to  Giacomini  too 
high.  Huschke(")  calonlat«s  that  removal  of  the  pia  and 
.choroidal  plexuses  from  the  cerebral  lieiuispheres  alone  dimiu- 
'iabes  their  weight  by  rti) — *>0  grms.  (This  diminution  is 
plainly  in  part  due  to  loss  of  fluid  consequent  on  removal  of 
lhey>i«).  Bis<*hofi(")  gives  2.5 — tO  grms.  for  the  pin  of  the 
cerebral  hemispheres  alone.  Iiastian(*)  gives  21 — 2S  grms. 
for  the  pia  of  the  entire  encephalon.  Where  the  brain  is  sliced 
and  allowed  to  drain  for  1 — 2  honrs,  acconling  to  the  method 
of  Thuniam(**),  there  is,  according  to  Bastian,  an  additional 
>HH  of  28 — 5ti  grnm.  Bischoff(")  gives  further  figures  from 
'Weiftbach,  Hagen  and  Marshall,  which  I  hare  not  been  able 
to  verify,  and  therefore  omit. 

There  is  here  hardly  sufficient  data  on  either  hand  for  the 
purposee  of  («mi>ariKon,  but  the  assertion  may  be  fairly  made 
tihst  the  pin  in  our  case  shows  no  marked  peculiarity.  Unfor- 
tunately, the  conditions  do  not  permit  ns  to  foUow  Oiaoomini'B 
(**)  snggeetion,  and  infer  from  the  weight  of  the  pia  its  rela* 
tire  thIck&cM. 

Volume  of  Enrrphftlon. 

On  Ang.   13,  1889,   while  the  specimen  wa«  still  in  2h% 

^'potmMinm   bichromate,    an   effort   was    made   to  ol>tAin  tlio 

volnme.     The  encephalon   (deprived  of  pia)   was  put  in   a 

large  jar  filled  with  water.     On  the  water  floated  a  cork,  in 

Ihft  centre  of  which  a  long  pin  was  stuck  vertically.     A  ruleT 


804 


DONALDSON  : 


laid  a<'ros&  the  top  of  the  jar  formed  a  line  to  the  level  of 
which  tini  top  of  the  pin  rofle  when  water  va.s  ponred  into  the 
jar.  Tho  eneephalon  being  in  the  jar,  water  was  then  added 
until  the  head  of  the  pin  was  level  with  the  e<lge  of  the  ruler. 
The  enc(>phalon  was  next  reraovtMl,  with  all  precaution  as  to 
drainage,  etc.,  and  the  quantity  of  water  was  measjored  which 
ha<l  to  he  added  to  that  in  the  jar  in  order  to  bring  the  pin- 
head  to  the  same  level.    Two  determinations  were  thas  made ; 

Dctermloatlou  1  gave  rotume  ~  I38S  c.c. 
*'  2     "         "       =1381CJ!. 


Mean,  =>  1383  c.o. 

This  figure,  1383  c.c,  I  have  taken  to  represent  the  volome 
under  the  conditions  stated. 

The  cuts  in  the  apei-imen  were  such  that  there  is  good 
reason  to  think  that  the  lateral  ventricles  were  filled  by  the 
fluid  in  which  it  was  immersed.  The  method,  I  am  aware, 
was  rough,  but  was  the  tiest  at  my  command  at  that  time. 
The  most  important  correction  to  be  mode  is  that  for  the 
change  of  volume  of  the  gi>eciraen  due  to  the  process  of 
hanlening  to  which  it  had  been  subjected.  On  this  point 
some  cxpcnucnt'S  have  been  made,  which  are  not  yet  ready 
for  publication.  I  shall,  however,  use  the  facte  obtained 
without  further  proof,  trusting  that  1  may  soon  be  able  to 
give  evidence  of  their  con-ectness.  To  save  any  repetition, 
it  may  be  here  stated  that  the  experiments  just  mentioned 
relate  to  the  volume,  weight  and  specific  gi-avity  of  the 
eneephalon,  and  will  be  introduced  under  their  proper 
headings  without  further  remark. 

If  an  eneephalon  is  treated  like  that  of  Laura  (from  six 
to  twelve  hours  after  death),  the  conditions  for  its  preserva- 
tion in  tilt?  mean  time  having  l>een  good,  it  vnW  show  an  in- 
crease wiual  to  alK)ut  25%  of  the  initial  volume.  This, 
however,  takes  place  only  when  the  specimen  is  fairly  fresh. 
When  it  is  not  fresh,  but  still  hanlens  slowly  ami  incomplet^y, 
the  increapie  may  l>e  about  2%  of  the  initial  volume.  In  our  case 
it  is  a  fair  estimate  that  one-third  of  the  initial  mass  of  the 
«ne«phalon  is  hardened  so  as  to  have  undergone  an  increase 
of   bat   2%  in   volume,  while   the  o^er   two-thirds    may 
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be  coneidorfHl  to  have  undergone  the  full  enlargemoDt  of  25%. 
Making  nwe  of  th«  at)Ove  percentage  for  oorrection,  tlie  volume 
obaerved  would  be  5!  of  the  initial  volume,  or 

1383x76 

=  1178  cc.  K  InlCf&l  Toltiroe. 

68 

The  value  of  this  fi^re  is  simply  that  of  the  best  approxi- 
mation which  I  can  now  make. 

Weiffht, 

At  the  same  time  that  the  volume  was  taken  the  specimen 
was  weighed.  The  weight  thus  obtained  (on  balances  weigh- 
ing to  0.1  grm.)  was  1389.5  grms.,  the  pia  being  completely 
removed.  The  hardeuing  of  the  specimen  had  caused  it 
to  increaae  in  weight  about  22%  for  those  parts  which 
were  well  hardened.  The  same  conditions  determine  the 
amount  of  this  incn>aat^  in  weight  that  determinft  the  increase 
in  volume,  and  when  the  specimen  hardens  imperfectly  tJie 
increase  in  weight  is  a  trifle  less  than  '2'Jo,  but  may 
be  called  2%  for  the  present  purpose.  Supposing,  aa 
before,  that  two  thinis  of  the  initial  brain-ina^K  have  in- 
creased 22%  in  weight,  and  one-third  2%,  we  have,  1389.5 
grms.  =  fH  of  the  initial  weight,  or 

1389.5x160 

=  12M  grms.  =.  iDitiiil  weight. 

173 

Any  criticism  which  can  bo  applied  to  the  volume  can  also  be 
applied  to  the  weight  as  thus  deduced. 

The  initial  specific  gravity  of  this  encephalou  or  any 
portion  of  it  is  not  known,  but  if  we  deduce  it  from  the 
calenlatod  weight  and  volnme,  it  is  1.022.  This  Is  a  smaller 
flgur<»  than  BiRehoff(")  found.  For  female  brains,  his  tigupes 
an*  from  1.0305  to  1.0478.  The  determination  of  the  weight 
in  this  rase  is,  in  my  opinion,  less  subjeirt  to  error  than  the 
doteniii nation  of  the  volnme.  If  we  consider  a  brain  of  this 
weight  to  have  either  of  the  extreme  specifie  gravities  given 
by  BiscboO  or  one  represented  by  their  mean,  we  bavn  for  a 
brain  weighing  1204  grms., 

ip.  gr.    1.0308  giving  ft  volume  »  1168  cc. 
"    "      1.031*1      "  •'        -11B8C.C. 

»    "      1.WT8      "  •'        -lUecc. 
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Thus  ftirnishiog  figures  for  the  volume  which  are  10,  20,  and 
29  c.  c.  below  those  fii-st  calculated. 

Farther  manipnlatiuu  of  tiiew?  figures  would  be  of  lit£I« 
valne.  It  is  concluded,  howerer,  that  the  probable  weight  of 
Laura's  braiu  was  somewhat  over  1300  grme.,  and  that  the 
probable  volume  was  about  ll(>()  c.  c. 

The  mean  weight  for  the  English  and  European  female 
encephalou  in  variously  given.  Bischoff('*).  1244,5  grms.; 
Tiedemann,  1275  grmti.;  and  Buschke,  1272  gnus. 
Schwalbe(*)  gives  1246  grms.,  as  deduced  from  a  composite 
tahit!  of  weights.  This  table  further  shows  that  out  of  the  339 
cases  which  it  includes,  283  have  a  weight  between  1100  and 
1420  grms.,  and  the  majority  (two-thii'ds)  of  these  in  turn  have 
a  weight  bt^twiM^n  1160  and  1330  grms.  Onr  spe<')men,  there- 
fore, falls  within  these  last  limits,  but  somewhat  below  the 
mean,  1245  grms.  Tlie  figure  which  we  have  obtained 
wilt  not  warrant  any  discussion  of  the  weight  in  rela- 
tion to  other  conditions  of  age,  body-weight  and  height. 
It  may  nevertheless  be  pointed  out  that  our  specimen 
had  probably  not  undergone  any  important  loss  of  weight 
due  to  advancing  age,  and  that  furthermore  it  is  possible 
that  the  figures  which  have  led  to  the  generalization  that 
at  aliout  .sixty  years  the  encephalon  begin.s  to  lose  in  weight, 
may  perhaps,  as  has  been  suggi'ste*!,  be  as  well  explained  by 
some  relation  not  yet  investigated,  between  brain  weight  and 
longevity. 

Of  the  HuMivisions  of  the  encephalon,  the  cerebellum  alone 
was  weighed  separately.  It  was  separated  from  its  connec- 
tions by  cutting  through  the  peiluncles  as  close  to  the  hemi- 
spheres as  was  practicable.  The  portion  thus  removed 
weighed  163  grms.  The  increase  iu  weight  due  to  haitlening 
is  about  279&  for  the  cerebellum,  which  would  make 
the  initial  weight  128  grms.  Taking  the  weight  of  the  entire 
encephalon  as  1204  grms.,  then  the  cerebellum  is  lO.SSft 
of  the  entire  weight.  This  percentage  is  exactly  that 
fouud  by  Wcisbach  and  0.17%  lower  than  that  found  by 
Meynert,  as  quoted  by  ScrhwallwC").  It  serves  to  show  that 
there  was  nothing  very  peculiar  in  the  weight  relations  of  the 
oercbeUum  to  the  rest  of  the  cncephaloa  iu  this  case.     The 
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otiier  weights  which  are  Ufiimlly  recorded  could  not  be 
taken,  becaose  further  disswtion  of  the  brain  was  impranti- 
cable  in  view  of  thf  other  olfservations  to  l»e  made  on  it. 

Linear  Mea9ure»ient«. 
On  ISor.  4,  t&S9,  the  following  nieasnrements  wore  made: 

Qre&ce«i  length  nf  I«ft  hf>mUphere,  178  mm. 

•*  "  riffht        •'  ISOuiin.* 

The  maxlraum  width  of  cerebnini,  1S3  mm. 

The  maximum  height  of  curcbrum,  129  mm. 

Thf  loDgent  perpeudlcular  ilUtince,  takeu  on  the  meital 
aipect  of  cncb  hemisphere,  from  the  Uoe  meanuriDg 
the  leo^h  of  the  hemli>ph«re.4  to  the  dorsal  surface, 
U  Id  th'w  CMe  the  same  for  l>oth  hem[))pti«reii,  73  mm. 

The  eccephaluQ  being  lu  the  aormiil  position,  the 
dUtaooe  between  a  i>erpeQ(Ueular  plane  JuHt  tou(.-blng 
the  tli>8  of  the  temporal  lobes  aniJ  ouc  juat  touvhtuf; 
Um  tipK  of  the  CroDtal  lobes  wai  found  to  be  57  mm. 

Bchwalbe^NC)  fi^ire»  for  similar  dimensions  in  the  female 
btmin  an%  fj^reatitst  l^nt^th  in  tlui  mujority  of  <»is(*s,  from  150 
to  160  mm.,  the  limits  being  142-189  mm.  (Hnschke).  The 
mean  lirt>adth  is  given  at  140  mm.,  whereas  the  height  18 
given  at  12.%  mm.  For  the  longest  perpendit-nlar  as  above 
described,  and  the  distance  from  the  tip  of  the  temporal  to 
the  lip  of  th**  frontal  lot>es,  T  find  uo  data  that  an;  compara!»le. 
For  romparison  on  the  last  measurement,  I  have  n»ed  three 
male  brains  which  were  hardened  in  bichromate  and  alcohol 
in  the  usnal  manner,  and  which  are  nearly  the  same  length 
as  our  Bpecimon,  (from  2  to  11  mm.  longer).  In  tbeee  the 
tern poro- frontal  distance,  if  I  may  so  call  it,  waa  reepectivoly 
i7,  41  and  51  mm.,  as  comi>are<I  with  57  mm.  in  Laui-a. 

Of  oounief  the  swelling  of  the  encephalon  due  to  hanltming 
has  increased  all  three  diameters,  and  so  the  fignres  given  for 
Zjanra  cannot  be  compared  with  those  from  Schwalbe  nntil 
some  correction  has  l>e(-n  made  in  them.  Such  corrvction  I 
am  at  present  nnable  to  make.  Assuming,  however,  that  the 
enlargement  along  the  several  diameters  is  proportional  to 
their  initial  length,  we  can   make  the  calcnlation  for  the 

'Where  ilmnAr  mesBureaenti  (or  the  two  haWei  of  the  bmtn  ar« 
given,  the  larger  flgare  U  In  heavier  t;^i<>.  It  Ia  hoped  that  thU  device 
<*U1  mdcr  Ihe  CDai>arlion  of  the  two  sides  raiier. 
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cerebral  index,  the  mean  length  being  taken  as  179  mm.,  and 
breadtli  163  mm.  The  RO-called  cerebral  Index,  obtained  by 
dividing  the  latter  by  the  former,  equals  86-r-,  showing  the 
cerebrum  to  be  markedly  brachy cephalic.  The  excessive 
temporofrontal  diKtance  appeara  plainly  to  l>e  due  to  deficient 
development  of  the  temporal  lobes. 

General  DrncriptioH  of  the  Encephalon. 

In  order  to  give  some  data  for  the  control  of  tho  foregoing 
meaj^urement«,  a  general  deacription  of  the  specimen  will  be 
useful.  To  the  medulla  was  attached  a  piece  of  the  cord 
which  extended  17  mm.  from  the  superficial  caudal  termina- 
tion of  the  defussation  of  the  pyramids.  This  length  was 
about  that  usually  obtained  where  the  cord  is  cut  through 
the  fortnnen  mafjmnn.  The  shape  of  the  speiiimen  was  well 
preserved,  owing  to  its  having  been  hardened  In  the  dura. 
The  angle  between  the  stem  and  cerebrum  was  approxi- 
mately normal,  and  the  relation  of  the  cerel>ellum  and  hemi- 
spheres therefore  but  little  disturbed.  The  hemispherea 
overlapped  the  cerebellum  slightly.  The  vessels  forming  the 
circle  of  Willis  were  certainly  not  large.  Of  the  internal 
carotids  the  right  was  the  larger,  but  only  slightly  so.  and  the 
posterior  communicating  arteries  were  small,  even  in  projwr- 
tion  to  the  other  vessels. 

In  passing  now  to  the  several  subdivisions,  no  efiort  will 
be  made  to  give  a  complete  deftcription,  for  the  nature  of  the 
specimen  is  not  such  as  to  demand  that,  and  all  exact 
measurements  will  be  left  until  the  parts  are  studied  histologi- 
cally. 

MrduUa  and  Pons. — ^The  nerves  from  this  region  were 
identified,  except  the  spinal  accessory,  which  could  not  be 
found,  having  been  probably  pulled  away  in  removal  of  the 
spec-imen.  Here,  of  course,  it  is  the  gio^opharyvt^eu^^  t2t6 
actutticits  and  the  abducens  associated  respectively  with  the 
sense  of  taste,  of  hearing,  and  the  external  rectus  muscle  of 
the  eyeball,  that  are  of  special  interest.  These  appeared 
somewhat  reduced  in  size,  though  all  the  cranial  nerves  were 
amall.  On  the  ventral  asp(H*t  of  tliis  rt^ion.  neither  the 
olivary  bodies  nor  the  pyramids  were  prominent.  The  anterior 
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modian  siiU-na  IwtwcMm  the  pyramids  was  well  marked,  as 
wtkfi  Uie  veutral  depression  on  the  pous.  On  the  latci-al 
aspect,  the  corpora  r^ndfurmia  appear  well  develoited.  On  Uie 
dorsal  aspect,  the  floor  of  the  Tourth  ventricle  was  seen  to  be 
clearly  marked.  There  was  a  well  developed  ligula  and  obex. 
The  nuelt-i  of  the  colummv  ffvarihtu  madf;  evident  swellings  in 
the  coarse  of  the  dorsal  columns  of  the  cord,  those  of  the  colnmn 
of  Burdaoh  being  loss  marked.  On  the  floor  of  the  ventricle, 
the  rt/tp  cineri-fT  and  tri/joiut.  fit/poglo»i*i  were  very  evident. 
The  tUrite  actiafit;a>  or  medullaren  were  i>articularly  clear.  The 
point  is  of  interest,  since  the  n(rin'  arc  looked  iijiou  as  part  of 
the  auditory  path  in  this  region.  A  more  detailed  description 
of  them  will  be  given  later. 

CfreOtlliim. — As  we  have  seen,  the  cerebellnm  has  thus 
fv  offered  no  peculiarity.  The  peduncular  connections  were 
as  osnal,  and  a  sagittal  section  shows  the  arbor  vide  with  the 
chanu-teristic  sub-divisions.  In  the  general  conformation, 
there  was  nothing  to  excite  remark. 

Mid-brain. — The  oculomotor  nerves  were,  perhaps,  a 
trifle  small.  The  trocblearts  was  not  found.  On  the  ventro- 
lateral surface,  a  search  for  tractnj*  jHtiimruiarift  friintti:tr/tus 
of  V.  Qndden(*),  which  appears  to  have  some  connection  with 
visual  appai-atus,  was  nasnccesstul.  However,  it  must  be 
rememlxTtMl  th»t  thiH  tract  is  not  always  superficial  in  normal 
individuals,  and  therefore  failure  to  detect  it  is  not  proof  that 
it  has  degenerated.  On  the  dorsal  aspect>  the  /renuhim  was 
well  marked.  Thepost^rior  jvair  of  the  corjxira  f/undrif/finiua 
w(M  rftther  small,  but  well  rounded  and  both  alike.  The 
median  groove,  the  transverse  groove  separating  tliem  from 
the  anterior  pair,  and  thebracfiia,  were  all  well  marked.  The 
anterior  i>airof  the  corpora  quadrigtmina  were  munh  flattened 
tovftrds  the  middle  line.    Brachia  not  evident. 

As  the  result  of  the  ent6  necessarily  made  to  allow^  the 
mtrance  of  the  hardening  fluid,  and  the  failure  of  this  region 
to  hanlen,  sMl>Hc<iuent  dissection  has  yielded  but  small  results. 
Of  the  condition  of  kXw  coi'jiora  ifcuicutala  ox\  the  right  side, 
nothing  oan  be  said.  On  the  left  side  the  corpux  gpHiaUaium 
inlemutn  can  alone  Ite  described,  and  this  was  comparatively 
large  And  prominent. 
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Infer-brain. — On  the  left  side  of  the  specimen  the  pnh 
viiiar  bad  heen  preserved,  and  there  it  was  reduced  in  all 
dinienBions,  and  but  little  arched ;  on  the  other  side  it  had 
broken  away  an-i  oonld  not  be  described.  The  caudal  portion  of 
the  third  veutride  was  large.  There  was  a  well  developed  me- 
dian and  posterior  commissnre.  The  general  lack  of  develop- 
ment in  this  inter  thalamic  region  is  not  shared  in  by  the  pineal 
glnnd  and  it*  connections,  the  hahenuUe  and  h-iijourt  fiahc- 
ww/<p,  which  were  disproportionately  enlarged — an  enlargement 
which  is  probably  due  to  tlie  remo^'^I  of  pi-essure  Irom 
the  surrounding  stmctnres.  Taming  now  to  the  ventral 
surface,  the  corjmra  mammiUaria  and,  it  may  be  added, 
the  fornix^  were  normal.  About  tlie  pituitary  body,  there 
was  nothing  peculiar,  but  the  tnfundiffuluw  is  prolonged 
ventrad  to  an  nnusual  degree,  and  is  bounded  on  either  side 
by  the  greatly  nhmnken  optic  tract*.  The  relations  of  the 
anterior  commissure  in  view  of  its  connection  with  the  olfa<v 
tory  centres  would  have  been  interesting,  but  the  ajiecimeD 
did  not  show  this  commissure,  owing  to  imjKsrfect  preserva- 
tion. 

Before  proceeding  to  the  caVoxnm  and  the  hemispheres,  it 
may  be  well  to  consider  what  we  should  expect  to  find  in  these 
portions.  There  is  no  suggestion  in  this  case  that  would  lead 
us  to  anticipate  appenramies  such  as  are  recorded  for  micro- 
cephalic, criminal,  or  low-t;!;^)^  brains  belonging  to  the  least 
civilized  nw-es.  Neither  is  tlie  case  to  Iw  associated  with 
those  in  which  the  defect  or  arrest  of  development  was  due  to 
causes  originating  within  the  central  nervous  system.  There 
was  not  the  slightest  indication  of  abnormal  mental  action,  and 
therefore  the  Imiiu  would  not  lie  exiHHrtwl  to  resemble  that  of 
the  insane,  if  for  the  moment  we  admit  that  the  brains  of  the 
insane  show  gross  pectdiarities.  What  we  have  is  the  bniin  of 
a  normal  person  who  lost  at  about  two  yeai-s  of  age  the 
senses  of  sight,  hearing,  smell  and  taste,  through  injory  to  the 
peripheral  sense-organs,  but  who  remained  mentally  balanced 
throughout  a  long  life,  though  nnd«r  conditions  which  would 
favormental  derangement,  had  the  tendency  to  it  existed.  This 
loss  would  have  but  a  moderate  power  to  destroy  what  was  aJ- 
ready  formed  in  the  brain,  though  it  would  do  so  to  some  extent. 
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Hie  chief  effect  would  be  to  retard  the  further  development 
of  those  portions  which  I'cp resented  the  lost  sensee,  but  erea 
here  Ihe  hnreditary  Ihws  of  growth  would  art  to  some  extent 
independently  of  the  modifying  conditions  which  existed  in 
Buch  a  case. 

As  a  point  of  departure,  then,  it  wonid  be  interesting  to 

know  what  was  the  state  of  development  of  an  average  female 

brain  at  the  commeneoment  of  the  third  year  of  life.    If  we  take 

I24ft  grms.  as  the  average  weight  of  Ihe  female  encephalon, 

we  find  that  at  the  commencement  of  the  third  year  or  end  of 

the  second,  the  avei-age  weight  is  about  920  gmin.  for  females. 

[See  Boyd's  tables  qnoted  by  S<'hwa!be(*'),  and  Bischoff'sC) 

table  of  five  observations,  made  up  from  those  of  HuBchko 

•ndSims.  The  figures  quoted  by  Vierordt(")  are  not  available, 

beoanse  no  distmetion  of  sex  is  made,  and,  as  is  well  known, 

>  §neh  a  distinction  exists  at  birth  and  even  in  the  fcotng.]   If  920 

ignna.  is  the  true  figure,  then  at  tliiH  age  the  weight  of  the 

|cnw[^alon  is  about  three-Iourths  that  of  the  adnlt.     As  the 

I apecific  gravity  is  somewltat  1(«8,  its  volume  is  proportion- 

[•tely  a  triUe  greater. 

On  the  rt'iatious  of  the  nervo-oeUs  and  fibres,  not  much  can 

hi*  said  that  is  Katisfai^tory-     'U^ether  we  have  the  elements 

all  formed  at  birlh,  and  they  undergo  simply  an  increase  in 

size  daring  the  subsequent   processes  of  growth,   so-called, 

or  whether  we  have  new  elements  formed  after  birth,  is  a 

rqucstion  for  the  decision  of  which  the  evidence  is  as  yet  scanty. 

B<'hiller(*),  »t  Forel'a  suggi'stion,  determined  with  due  pre- 

caationa  the  number  of  norvc-fiberfi  in  the  octdo-motoHiut  of 

ilciUMis  at  birth,  and  cats  at  the  i^nd  of  the  first  year,  and  found 

practically  the  same  nnml)er  in  both  cases.     In  this  animal  and 

this  nerve  the  numl>cr  of  fil>er8,  then,  does  not  inci-ease  aller 

birth.      In    man,  however,  the  period   of  helplesaui'ss   and 

[development  after  birth  is  comparatively  long,  and  Below(*) 

[has  found  in  animals  that  the  cortical  celts  are  leas  developed 

in  those  bom  helpless  than  in  tJiose  bom  in  a  mon>  mature 

itatc.      Incompleteness  in  the  development  of  the  central 

•eells  would  favor  the  idea  that,  they  might  still  undei^ 

multiplication  after  birth.     As  a  matter  of  fa<*t,  the  develop- 

luoni  of  the  cortical  cells  in  the  human  foetus  is  Incomplete 
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at  birth  (Oborsteinci*"*-*"),  and  the  dex-elopmcnt  of  medullatod 
fibem  far  more  incomplete.  The  niedaUation  of  filwra  is  con- 
tinually going  on  during  the  oai-ly  yoare  of  life,  and  there  is 
evidence  that  it  is  for  the  most  part;  completed  about  the 
eighth  year.  For  those  who  hold  that  practically  the  number 
of  elemente  is  fixed  at  birth,  the  increase  in  the  size  of  exist- 
ing elements,  and  espfK-ially  the  medallation  of  the  fibers,  are 
the  canses  of  the  enlargement  of  the  enoephalou.  If  such  is 
tie  cafle,  however,  and  Qalton'8(")  measurements  on  the 
bends  of  Cambridge  undergraduate's  mean  what  he  takes  them 
to  mean,  i.  <>.,  brain  growtb,  then  the  process  of  medullation 
or  enlargement,  or  botti,  must  continue  in  some  cases  up  to 
the  twenty-fifth  year. 

If  we  turn  now  to  the  sulci  and  gyri,  we  find  all  the  im- 
poitant  ones  present  at  birth  [Ecker("),  Btidinger(")]. 
At  that  time,  the  cerebral  surface  is  marked  in  a  typical  man- 
ner, and  according  to  Ecker  the  asymmetries  which  occur  in 
the  sulci  are  caused  by  the  later  development  of  accessory 
sulci.  What  the  history  of  these  accessory  sulci  may  be,  has 
not,  I  believe,  l)een  studieil,  and  how  far  they  may  be 
developed  during  the  first  two  years  of  life,  is  therefore 
an  open  question;  but  a  jtrion  one  would  imagine  that 
the  earliest  years  of  life  wonld  be  the  time  when  they 
would  appear.  Be  that  as  it  may,  it  seems  highly  probable 
that  the  relations  of  the  primary  and  secondary  snici 
are  fixed  to  a  large  extent  at  birth,  and  that  subseqaent 
development  has  but  a  slight  influence  in  altering  these  rela- 
tions. 

In  the  child  at  birth,  and  during  the  first  years  of  life,  the  rel- 
ative development  of  the  several  lobes  of  the  brain  is  not  the 
same  as  in  tJtic  adult.  Designating  the  lobes  as  occipital,  tem- 
poral, insnlar,  imrietal  and  frontal,  BischofI(")  states  that  it  is 
the  last  two  which  develope  most  in  later  years,  and  of  these  the 
parietal  undergoes  the  greatest  enlargement ;  but  the  observa- 
tions on  this  point  are  few. 

Applying  the  above  conclosions  to  our  case,  we  may 
descril>e  Laura's  brain  at  the  age  of  two  years  as  hav- 
ing abont  three  fourths  of  its  adult  weight,  the  cells  of 
the  cortex  being  fairly  developed,  whei-eas  the  medullation 
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of  tliu  libera  was  Incomplete  t-o  a  considerable  degree.  The 
primary  and  secondary  snici  wore  all  present,  and  probably 
some  of  the  accessory  sulci  also ;  and  the  pariet-al  and  frontal 
lobefl  were  less  developed  than  Uicy  should  be  in  the  adult. 
If  the  callomtm  is  oomniissura!  for  the  different  portions  of 
the  cerebral  cortex,  we  might  expect  it  to  accompany  the 
cortex  in  develupment.  In  the  absent^',  so  far  as  I  am  aware, 
of  explicit  observations  on  this  point,  we  may  assnme  the 
Ctilhmtm  well  developed  at  this  a^. 

On  such  a  brain  as  we  have  described,  what  would  be  tho 
e&ect  of  a  lesion,  like  that  wliich  occnrred  in  the  CAse  of  Lauraf 
The  nerves  and  their  primary  centres  would  show  degencmtiou, 
and  later  some  atrophy,  then  after  the  lapse  of  time,  arrest  of 
development,  in  so  far  as  they  were  incompletely  developed  at 
the  date  of  the  injury.  In  the  cortical  regions,  so  far  as 
they  might  be  a0(M;ted,  we  should  probably  expect  some 
Arrest  of  development  which  would  show  itself  on  gross 
examination,  and  certainly  some  histological  indications  of 
grreet  and  possibly  degeneration.  Puitber,  as  one  result 
of  the  limitation  in  mental  activity  due  to  the  great 
defect  in  the  senses,  a  general  appearance  of  immaturity 
might  be  anticipateil,  while  if  certain  lot)es  were  aSected  more 
than  others,  a  disproportion  in  development  as  compared 
with  the  normal  wonld  result.  It  seemed  atlvisable  to  make 
some  analysis  of  the  cose  at  this  point,  in  order  that  no 
ungronnded  exjioctation  of  striking  anomalies  might  be 
cherished,  and  it  will  be  the  chief  purpose  of  the  following 
pAg«e  to  show  in  how  far  actual  observations  bear  out  the 
views  above  advanced. 

CaUoAHt/i. — ^The  aiUoKum  was  well  developed.  On  the 
■urbce  exposed  by  a  sagittal  section  dividing  the  two  bemi- 
spbercv,  the  distance  of  a  straight  line  between  the  exlTcme 
points  was  82  mm. ,  while  a  line  following  the  dorsal  curve  and 
•  Joining  the  same  points^  is  $'  mm.  long.  The  height  or  thick- 
nets,  as  one  chooses  to  rail  it,  always  measnreil  vci-tically  (the 
bemispheres  being  in  the  normal  i>os!tion)  is  22  mm.  at  the 
roAtral  end,  12  mm.  in  the  middle,  and  15  mm.  at  the  splenial 
end.  Thcorea  of  surface  exposed  by  the  section  was  1 172  sq. 
mm.  The  linear  moasurvmeut.s  exceed  somewhat  those  given  by 
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Kraube(**~''''- ''*'■•*),  especially  those  for  the)  thickness,  bntlam 
not  sure  that  mine  were  taken  in  the  same  way  as  his  were ;  and 
fnrtbermore,  his  apply  to  the  fresh  specimen,  whiJe  this  was 
swollen  by  hardening.  Comparison  with  other  specimens 
hardened  in  potassium  hieJiromate,  shows  (iiese  figures  never- 
theless to  be  large.  From  gross  examination,  therefore,  the 
callosum  appears  to  have  developed  completely. 

Cerff/ral  ht^ini.tphen'H. — On  looking  at  the  hemispheres, 
the  general  shape  appears  normal,  but  they  are  somewhat 
flattened  at  the  occipital  pole.  The  temporal  lobe  is  compar- 
atively small,  the  tip  Iwing  thin,  and  on  the  orbital  snrfaceof 
each  hemisphere  at  the  cephalic  end  is  a  marked  conical  eleva- 
tion of  the  general  surfaces  with  the  apex  directed  ventrad. 
This  elevation  appears  on  either  side  of  the  median  line, 
just  in  front  of  the  jwint  where  the  suicus  ol/ac(oHu» 
terminates.  As  the  formation  is  not  UKually  descritted, 
and  is  only  faintly  snggestcd  in  most  brains,  it  is  prob- 
ably an  anomaly  due,  in  this  case,  to  the  failure  of  the 
orbital  plates  of  the  frontal  Iwne  to  develop  in  the  usual 
manner,  thus  leaving  more  of  a  depression  in  the  bone  at  this 
point  than  ordinarily  occurs.  To  this  depression  the  brain 
has  accommodated  itself,  with  the  result  of  producing  the 
appearance  described.  When  viewed  from  above,  the  general 
ettwt  was  quite  similar  to  the  typical  female  brain,  as  depicted 
by  WagnerC"),  the  chief  difference  being  that  our  specimen  was 
not  quite  so  pointed  in  the  frontal  region  as  Wagner's  plate  of 
tiie  female  brain,  and  had  the  g3rri  in  the  oc<npital  region  in  less 
relief.  The  gyri  wei-e  for  the  most  part  widely  separated  from 
one  another,  especially  in  the  frontal  and  parietal  lobes  whereas 
iu  the  occipital  they  tended  to  be  close  together.  In  general, 
the  gyri  were  large,  but  little  interrnpt*Hl  and  moderately 
Binnous,  and  the  insula  was  more  exposed  on  the  left  than  on 
the  right  side.  The  typical  arrangement  of  the  gyri  was  easily 
followed,  and  the  two  hemispheres  quite  symmetrical  in  their 
markings.  The  symmetry  of  the  hemispheres,  the  continuity 
and  size  of  the  gyri,  may  be  taken  as  indicating  an  average  or 
perhaps  less  than  average  development  in  these  respects.  Such 
a  statement  has,  however,  so  little  foundation  ^at  is  measur- 
able and  exact,  that  it  will  be  best  to  leave  it  in  the  form  of  a 
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men  snggeetion.  There  Is  some  departure  from  symmetry 
in  the  two  hemiftphcreA,  where,  ou  the  meHal  surface  of  the 
oi'cipital  region,  thu  veutro-caiidal  portion  is  small<?r  in  the 
right  bemifipht-re.  This  is  shown  in  an  exaggerated  way  in 
Plate  II,  Pig.  -I. 

A(>  illustrating  the  general  (levelopment  of  this  specimen,  I 
introduce  here  several  measurements  which  were  made  while 
the  hi-ain  was  in  potassium  )>i('hromat«. 

Talcing  the  smaller  angle  which  thejisfura  centmih  makes 

with  the  middle  line,  following  the  method  of  Ebers taller (°), 

it  was  found  to  be, 

For  left  bemlfipher«,        66°< 
For  rlghi  heiQljsphere,      61°. 

This  is  smaller  than  is  usually  stated.  WilderC)  gives  67° 
as  an  average,  and  Eberstaller  70-75'. 

If  we  take  the  entire  length  of  the  mesal  edge  of  the  hcmi* 
B3iheres  measuring  from  the  trigonum  oi/actorium  to  tlie 
occipital  pole,  and  then  the  distance  from  the  trigomtm  ol/ac- 
torium  to  the  jwint  where  the  fis^ura  centralis  roaches  the 
nwal  sorfaoe,  we  obtain  t.hi>  following  figures: 

Ixft  hrmUphert,  entlr«  dlntoncc,  334  toni- 

Rlffbc       "               "           "  3.11    mm. 

Left  hemUphere,  diitaucv  to^WHra  centralis,  211-5  mm. 

Right       "                '•                '■           "  216   mm. 

This,  reckoned  in  per  cent,  of  the  entire  distance,  gives  the 
last  distance  or  extent  of  frontal  lobe  along  this  line,    as 

l*efi  heniUphere,      04+'*. 
Uight  hemfsphi-rc!,  66+%. 

EhenitallerC)  gives  tor  the  female  liraiu.  6B%.  Our  figui-es, 
therf»fore,  approximate  closely  to  his  average.  Measuring  the 
jixgura  S'/lrii  on  each  side  from  the  point  where  it  gives  off 
the  anterior  rami  to  the  point  where  it  gives  oCf  the  rannts 
pofttrior  aneendem,  it  was  fonnd. 

For  th«  left  hemUphere,       63  uun. 
For  the  right       **  63  mm. 

Thifi  makes  it  shorter  than  the  average  figures  for  females 
foun<l  by  Kt>er8t4Uler("),  which  was  56.5  mm. 

Among  these  figures,  one  set  (namely  that  for  the 
pOtiUon  of  the   mesal  end  of  the  Jisaura   etntraUn)  is  in 
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percentage,  and  tliat  agrees  fairly  well  with  the  reenlte  of 
other  anthors.  Tt  may  he  prosnmed.  then,  that  in  hardening 
the  encephalon  has  not  undei^one  mnch  distortion.  li  that 
is  true,  then  the  small  angle  of  the  ^naura  centralis  with  the 
middle  line  is  probably  a  true  relation.  Despite  the  enlarge- 
ment of  the  Bpeciuien,  the  length  of  the  ^«*wra  Sf/ivH  as  meas- 
nred  ih  under  tlie  average,  but  the  relations  of  the  two  sides 
are  as  Eberstaller  found ;  that  is,  the  left  is  the  longer. 

The  condition  of  tlie  rentricles  whs  not  easily  made  ont, 
owing  to  the  state  of  the  specimen  and  the  cuts  in  it,  which 
Bomewhat  dialurlied  the  oonnectionB  here.  The  lateral  ventri- 
cles were  certainly  not  large.  The  descendingcorHi/rt  were  well 
developed,  but  the  right  posterior  mrnti  terminated  47  mm. 
in  front  of  the  occipital  pole.  In  the  left  hemisphere  it 
reaches  to  within  42  mm.  of  the  occipital  pole,  and  there 
is  a  well  developed  calcar  which  was  not  observed  on  the 
right  side. 

Description  of  the  Surface  of  the  Hemispheres. 

As  was  stated  earlier,  it  is  not  my  purpose  to  describe  in 
detail  the  cerebral  surface  in  tliis  case, — as  good  plates  would 
give  a  far  better  idea  than  could  be  obtained  from  the  text, — 
so  that  on  this  occasion  T  shall  be  content  with  some  outline 
figures  and  a  description  of  those  regions  which  may  be 
regarded  as  Important.  The  four  representations  of  the 
specimen  were  drawn  from  photographs  by  means  of  a  pan- 
tograph. From  these  drawings  the  plates  were  made  by  one 
of  the  photo-engraving  processes.  In  the  figures  those  sulci 
which  are  more  constant  are  put  in  with  a  heavy  line,  whereas 
the  others  are  in  light  lines.  In  the  case  of  the  fissure  of 
Sylvius  an  approximate  presentation  of  the  amount  of  separ- 
ation of  the  gyri  has  been  attempted.  In  the  description  I 
shall  follow  Eberstaller(*^*')  in  most  points  and  also  adopt 
his  nomenclature. 

Frontal  Reffion. — In  Figures  I  and  IT.  the  milcujt  frontaiis 
mcdiw*,  y  3,  is  clearly  marked,  thus  giving  the  four  frontal 
gyri,  (by  sub-divisiou  of  the  yt/rus  frontalis  metfiifji.) 
which  the  more  recent  antliors  are  agreeil  is  the  normal 
condition  of  the  frontal  lobe.     [EberstallerC),  Wilder("), 
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Giacomini(").]  To  be  noticed  on  the  left  side  is  thennion  of 
the  autctu  frontalis  inferior ^  f  2,  with  the  milcus  fnmto- 
mftr^inah's,  fm  3,  which  appears  somewhat  unusnal.  Fnr- 
ther,  oD  the  same  side  the  ramus  anterior  hoHzoufalis ^ssttrte 
i'y/cii,  *S  3,  rnus  into  the  xuhuM  froii(o-marffitiafix,fm  l, 
but  at  the  junction  there  is  a  vadum  or  shallow,  (see 
Wilder,  *)  which  clearly  marks  the  usual  limits  of  this  ruwtij!. 
Aside  from  those  point-s  the  H^stiration  of  both  frontal  lobes 
Is  qaite  typical.  Directing  attention  to  the  f/^ruM  fn/nfalis 
inferior  we  find  it  well  defined  laterully  and  frontatly,  bnt  as 
is  nsoal,  poorly  defined  on  the  orbital  surface.  In  its  entirety 
that  of  thv  left  does  not  differ  mnch  from  that  of  the  ri^ht 
hemisphere,  bnt  there  are  somedifferenct^e  in  detail.  Dividing 
the  opercular  portions  into  the  para  orbitatia yentiad  of  S  8; 
pam  triantjularin  iM'tween  S  3  and  ^S  2;  jmrtt  ajtceruiena  l>e- 
tween  S  2  and  d:  and  the  pars  baailnna  between  d  and  pci, 
we  find  the  para  basilarin  much  less  well  developed  on  the 
left  side,  being  esx>eoially  deficient  in  its  ventral  portions. 
The  jyarn  ttMCfudenti  is  deficient  throughout  on  the  left  side 
while  the  /wra  triant/idaria  is  somewhat  better  developetl  on 
this  side  than  on  the  right.  A  comparison  of  the  orbital  areas 
is  not  practicable  in  this  case.  It  should  be  added  that,  on 
the  left  side  not  only  is  the  exposed  surface  of  the  jmra 
boAiiartM  and  ;^r«  aftcrmhtia  smaller,  but  both  these  are 
snnlcen  l>elow  the  snrronndini;  gyri  ;  the  former  completely 
and  the  latter  in  its  ventral  portion,  the  frontal  edge  of  the 
ayniA  ceidralia  anterior  tonuing  a  slight  o]ierculum  over  the 
fKir/f  battHarin, 

It  is  our  purpose  of  course  to  det«rnuue  whether  these 
jumrrn  of  the  left  aide  can  be  prox>erly  brought  into 
OOnneotion  with  the  very  limitefl  power  of  articulate  speerh 
possessed  by  Laura.  There  is  good  ground  for  the  view  that 
In  right  handed  pi-raons  it  is  the  portion  of  tlie  tjifrna  frontolia 
inferior  of  the  left  side  l»etween  the  ramus  anterior  a*ceudens 
Ataurtt  St/ivii,  S2,  aud  th&  aulcua  pranxntralia  inferior,  pci, 
that  i»  the  ri-ntrc  for  articulat*'  speei-h.  Ro  far  as  known 
Laura  was  right  handed.  According  to  El)erstaUer(*-'^  "**),  the 
para  batnlaria  may  often  Ih;  sunken,  but  in  such  caaes,  where 
the  brain  is  normal,  the  yxirx  a^oudeiis  overlaps  and  more  or 
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less  conc^eals  it.  la  this  caae  no  Bach  ovprlapping  occurs. 
SeriTal  authors  have  called  attention  to  the  value  ol  the  com- 
parit<ou  o(  tlio  two  hemispheres  of  the  sajne  bi-aiu  where  a 
lesion  was  suspected  on  one  side,  and  judgfMl  by  tliat  test  we 
certainly  have  defective  development  of  this  pyros  on  the  left 
Bide.  A  variation,  however,  which  seeins  to  me  ol  consider- 
able Importance,  is  the  direction  of  the  tntlcm  cHagonaU^^  d. 
One  characteristic  of  this  sulcus  is  that  in  the  uorioal  brain 
ite  dorsal  end  lies  further  (»ndad  than  the  ventral  end.  On 
the  loft  side  in  Lanra  this  direction  of  the  sulcus  is  reversed, 
the  ventral  end  Iteing  further  cnudad  and  to  all  api«*arance  it 
occupies  this  anomalous  position  because  the  ventral  portion 
of  the  jiars  hastlaris  has  failed  to  develop.  On  the  right 
side  It  has  the  normal  direction. 

In  this  couucctioo  the  exposure  of  the  insula  is  significant. 
I  estimate  this  exjwsure  for  Laura  : 

On  the  left  side,  128  ^1-  mm. 

On  the  right  iide,  46  gq.  mm. 

That  iSf  the  surface  of  the  inxula  exposed  on  the  left,  side  is 
nearly  three  times  tliat  exposed  on  the  right.  In  looking  at 
the  collection  o!  brains  in  the  museum  of  Cornell  University — a 
collection  which  has  been  gathered  by  Prof.  B.  G.  Wilder, — 
I  found  no  exjKisure  of  the  injrufa  which  approached  even 
that  on  the  ftfjhf  side  in  I^nra,  save  in  the  li'/t  hemisphere  of  a 
negro  (catalogne  number,  322),  in  which  the  exposure  was 
somewhat  leas  than  on  the  right  hemisphere  in  our  case.  Of 
course  the  absolute  relatione  of  the  specimens  have  at  present 
no  v^ae  since  the  Cornell  brains  were  hardened  in  alcohol  and 
therefore  had  undergone  some  shrinkage.  It  may,  however, 
be  i)ermis8able  to  couclude  that  on  both  sides  the  exposure  of 
the  imula  in  Laura  was  large,  and  that  on  the  left  side  it 
was  much  larger  than  on  the  right. 

Exposure  of  the  in/nifa  may  be  considered  in  gen- 
eral as  characteristic  of  incomplete  development  (Rtidin- 
ger"*).  According  to  this  test,  then,  there  is  here  a  general 
lack  of  development  which  is  most  marked  on  the  left 
aide.  This  exposure  is  due,  however,  only  in  part  to  the 
small  size  of  the  'jyrus  frontalis  inftrior  which  contains  the 
preKumptive  speech  centre,  and  to  which  we  have  hitherto 
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spiHnally  attended.  RudiDj!:er('*~p*)  describes  for  mutes 
that  have  lost  the  power  of  speech  as  the  result  of  deafness 
and  who  are  othonrise  normal,  certain  slight  abuormalities 
of  the  Biveeehoentres  —  but  seems  surprised  that  they  ai-e  not 
more  marked.  Without  entering  into  any  detail  it  is  eridmt 
that,  the  variationei  in  hiii  oases  and  in  that  of  Laura  arc  similar, 
and  Zu(Tkt'rkandl(*)  also  notes  as  defects  in  the  development 
tiie  epeeohcentre  some  that  wc  do  not  find  here,  but  among 
tose  that  we  do  fiml.  he  mentions  the  depression  below  the 
ireneral  surface  of  the  parjt  atceudftvs  and  i»axi7(7ri>,  the 
hiding  of  them  by  surrounding  gyri.  which  thus  form  an 
operculum  at  this  point,  the  exposure  of  the  iumuIo  and  failure 
of  (he  tij)  of  the  temjKiral  lol>e  to  attain  il.s  full  size.  Zucker- 
kandl(")  has  also  something  to  say  with  r^^anl  to  compensa- 
tory development  on  the  assumption  that  such  compensation 
may  lie  physiological  as  well  as  inoiiihological.  Whereas 
the  pars  ajfcetnieug  and  baailaria  are  less  well  developed 
In  the  left  hemisphere  in  Laui-a,  if  the  imrn  trinn^ulnria 
of  the  left  side  is  compared  with  tJiat  of  the  right  it 
is  found  to  Itc  somewhat  larger.  It  might  be  urged  that 
this  twtter  development  of  the  ^wiv  triantfularis  indicated 
that  it  had  taken  on  some  of  the  functions  of  the  unde- 
veloped portion.  At  the  moment  T  am  aware  of  no  posi- 
tive evidence  in  favor  of  such  a  tnmsfer  of  fnnction  and 
faenoe  do  not  consider  the  objection  important.  Closely  asso- 
ciated with  this  region  is  tiie  insuioj  but  the  discussion 
of  that  will  be  deferred  until  we  consider  the  cortical  develop- 
ment of  the  brain.  From  what  has  been  said,  then,  T  conclude 
that  the  centre  for  artlcolato  speech  in  this  cose  shows  some 
dabot,  which  is  most  naturally  exjilained  as  ari-est  of  devel- 
opment. The  nature  of  this  arrest  will  be  brought  np  when 
we  come  to  the  histology  of  the  region. 

Orn'pi/ai  Jirt/inn. — Wc  next  tuni  to  the  occipital  region 
which  is  represented  in  Kigs.  Ill  and  IV.  The  occipital  lobe, 
and  specially  the  cuntujf,  in  man,  appears  to  be  the  cortical 
centre  for  vision, —  but  just  what  the  limits  of  tJie  occipital 
lobe  are,  and  how  much  of  this  area  is  specializeil  as  a  visual 
eentre,  are  not  precisely  determined.  Ecker'sC)  description 
of  tlie occipital  lotte  has  not  been  found  satisfactory  by  later  an- 
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thors  and  several  att«mpts  have  been  made  to  Improve  on  his 
account.  Here  I  follow  Eberstaller's  defl<'ription(**"''"'). 
Ac<x)nling  to  him  the  ocripital  lolw  is  best  considered  as  that 
portion  of  the  hemisphere  enclosed  between  tte^ssura  caJca' 
rina  (en),  the  muIcum  pnriffo-ocn'jjitnlis  {^p.  o.),  the  miirujitoc- 
cipitaiis  anhrior  {occ.  ant. )  and  the  sulcus  occipitalis  lateralis 
(occ.  /a/.).  The  stthits  occipitalis  anferior  is  the  homolognc  of 
the  ''ai)e  fissnre''  of  the  authors.  The  gyrna  between  the  mesa! 
end  of  the  sulcus  occipitalis  an/mor  and  the  sulcus  paricto- 
occipitalis  is  the  gyr\ts  annectans  sttjjenory  while  that  between 
the  lateral  end  of  the  sulcus  occipitalis  antenrn-  and  the  sulcus 
occipitalis  lateralis  is  the  fjyrus  amwctaiis  in/trior.  The 
complete  enclosure  of  tlie  area  mnst  be  to  some  extent  arti- 
ficial, but  1  shall  make  it  by  joining  the  several  sulci  with 
one  another  at  the  points  where  they  come  ne-arest  together, 
nsing  the  two  ends  of  the  sh^cim  occrptVa/wa/i/^rjor  and  the 
caudal  end  of  the  Jissurn  calcariua  as  points  from  which  to 
start  the  limiting  lines.  Of  the  accessory  sulci  within  this  area 
I  have  at  the  moment  nothing  to  say. 

The  left  hemisphere,  Fig.  IT  I ,  shows  a  tyjncal  arrangement  of 
the  sulci  bounding  this  lobe.  On  the  right  side  the  arrange- 
ment is  similar,  but  the  sulcus  pan'eto- occipital  is  does 
not  show  on  the  dorsal  surface  and  hence  there  is  nothing 
to  match  that  sulcus  on  the  left  side.  On  the  right,  also, 
the  whole  occipital  region  is  smaller  as  shown  by  the 
principle  outlines,  and  just  laterad  of  the  most  caudal  end  of 
the  sulcus  occipitalis  anttrior  is  a  small  group  of  very  shallow 
sulci  which  appear  hardly  deeper  than  vascular  grooves,  but 
which  section  of  the  region  showH  to  be  true  sulci. 

The  smaller  size  of  the  region  on  the  right  side  and  the 
peculiar  sulci  just  mentioned  are  the  principal  points  which 
suggest  deJective  development,  as  the  failure  of  the  sulcus 
parieto-occipifolis  to  appear  on  the  dorsal  surface  is  not  so 
ancommon  in  normal  individuals.  At  the  same  time  the  fact 
that  this  same  salens  is  well  develope<l  on  the  left  side  while 
it  is  poorly  developed  on  the  right  is  suggestive  when  taken 
in  connection  with  the  defects  already  noted.  Thegyri  of  this 
region  are  all  rather  narrow  and  closely  pressed  together,  thns 
rendering  the  intra-lolmr  sulci  Inconspicuous.     Eberstaller 
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(•*""*■»)  notes  that  the  length  of  the  arc  ftoin  th«  occipital 
pole  to  the  ]»oiut.  where  the  tndcu9  parieto-occipitaUs  cats  the 
«dge  of  the  mantel  in  to  the  entire  arc,  i.  ^.,  to  the  friffonam 
oi/actoriitm  (see  p.  315),  as  1  to  6.  Measured  on  the  left  side  in 
I^nra  it  is  1  to  6.1,  and  on  Uie  right  it  is  1  to  6.  This  for  our 
purpose  is  not  so  significant  as  the  arc  Iwtween  the  caudal  end 
of  the  Jiiarura  calcan'na  and  the  point  where  the  »uicus  par- 
Mo-occipilatis  ruts  the  tslge  of  the  niant*'!,  which  is, 

Od  the  left  ktde,  50  mm. 

On  the  right  Hide,  2d  mm. 

Showing  the  great  reduction  in  that  ineaHurement  of  the  nt- 
nejut  on  the  right  side.  Further,  whereas  the  arc  of  the  prix- 
cuneivi  and  that  of  the  cuucuh  are  abont  the  same  length  on 
the  left  side^a  condition  of  things  which  is  normal, — on  the 
right  side  that  of  the  yir'irrn/^f/M  is  much  longer  than  that  of 
the  eunens.  These  relations  are  shown  in  Fig.  IV,  where,  as 
can  be  seen,  one  cause  of  the  reduction  in  size  of  the  cttntm 
is  it«  apparent  displacement  dorsad  of  the  Jinxuro  rn/ron'na. 
In  the  leit  cuneus  1  find  nothing  peculiar  to  describe.  In  the 
right  side  the  xitlruH  j)arieto-ocn pifafh  nuiy  be  considerefl  to 
branch  Just  l>elow  the  letter/).  The  rainutt  marked  p.o.  runs 
dorsad  towards  the  edge  of  the  mantel,  but  never  reaches  the 
dorsiil  surface,  a»  tlm  lx>uuding  gyros  has  its  concaritr  ventrad 
and  its  convcxitj'  dorsad.  The  other  branch,  running  almost 
Terticallf  in  Fig.  IV,  appears  to  unite  with  the  milrttn  which, 
lying  cephalad  to  the  sulcus  j^orielo-itccipUiOiK,  represent* 
that  descriljed  by  Eb*u-stallcr( •*"*"■■ ")  as  a  branch  of  the  inter- 
pari^al,  and  by  Wilder(")  as  the  cephalic  stipe  of  hi8_/f*?Mra 
jtaifirripifnlix.  The  union  is  aiiparciit  oidy,  and  is  causeil  by 
the  extension  cuudad,  in  the  form  of  an  operculum,  of  the  pne- 
cnneal  wall  that  bounds  these  sulci.  On  removing  this  ojior- 
OllttlOf  the  tfutruM  jMtnvtn-fM-ripHalU  is  seen  to  be  repre* 
aented  by  the  sulcus  marked  p.  o.  idone  and  to  have  under- 
gone  something  of  a  bend  with  the  concavity  caudad,  at  the 
point  of  apparent  branching,  but  the  relations  with  the ^fdf.tut'a 
calcarina  aio  nornml.  Tho  apifearauec  here  is  somtiwhat 
farther  complicat^^  by  »  considerable  development  of  the 
oeceMwry  sulci  on  the  mesal  surfac*'.  So  far  as  we  have  gone, 
therefore,    the    right    rttm-ui*    is    less   well    developed  than 
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the  left.  It  will  he  rerallwl  that  we  also  fonnd  the 
posterior  corww  of  the  leit  side  in  better  condition  than 
on  the  right.  From  these  factfi  it  appearfl  that  the  right 
Of-cipital  lobe  shows  several  aDomalies  which  when  all  are 
taken  together  indicate  that  the  arrest  of  development  hae 
been  more  marked  on  this  side.  It  will  be  remembere<l  that 
up  to  her  seventh  year  Laura  was  somewhat  sensitive  to 
light  in  her  right  eye  while  she  was  completely  blind  in  the 
left.  That  sensitiveness  meant  the  preservation  of  a  certain 
portion  of  the  retina  in  the  right  eye  for  some  five  years 
longer  than  in  the  left.  The  conservative  value  for  the  nerve 
centres  of  even  such  weak  stimuli  has  long  been  recoguized, 
and  it  is  Imt  natural  tlierefore  that  the  ot-cipital  lol*e  chiefly 
connected  with  the  right  eye  should  be  better  preserved  than 
the  other  whose  development  was  presumptively  arrested  ear* 
Her  and  during  the  years  most  important  for  growth. 

Tevijx/rai  Lobe. — This  is  disproportionately  small  and 
alike  on  both  sides.  The  failure  to  develop  appears  to 
affect  most  ol  all  the  tip.  In  Laura's  case  I  have  not 
discovered  anytliing  that  seemed  to  deserve  stndy  afi  an 
anomaly,  so  far  as  the  gross  anatomy  of  this  region 
is  Mucemwl,  and  I  can  present  nothing  on  the  cortlc&l 
centre  for  hearing,  on  tlie  assumption  that  that  centre  ia 
in  or  about  the  first  and  second  temporal  gyri  [Horsley  and 
Schafer(*),  BtairC")].  It  may  be  that  the  defects  in  the 
sense  of  smelt  and  taste  have  left  their  mark  on  the  un- 
cinate gyrus  and  its  neighborhood,  if  Ferrier'sC)  localiza- 
tion is  acceptcil ;  but  it  must  be  rememt>ei'ed  that  neither  of 
these  senses  was  entirely  wanting,  although  the  former  was 
very  defective.  I  should  he.sitate,  however,  to  adduce  any 
direct  evidence  from  our  case. 

While  searching  for  defects  it  is  only  fair  to  keep  in  mind 
that  the  centres  for  those  senses  and  activities  which  Laura  did 
retain  might  have  undergone  an  unusual  development. 
Nevertheless,  her  finger  dexterity  in  talking  would  not^  I 
should  think,  call  for  unusual  control  from  the  cortex  and  the 
refinement  of  touch  in  her  case  appears  to  have  been  limited 
to  the  hands  and  face.  The  portion  corresponding  to  the 
finger  and  thumb  area  (see  Mills  *»-«»•»)  is  fairly  devcl- 
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Oped  on  the  left  side  and  uot  tguite  bo  well  on  the  ri^ht,  bnt 
there  U  nothing  in  the  gross  appearance  that  is  remarkable. 
Sinc«  the  interesting  work  of  FranceC)  on  the  fjyrti»  forni- 
eaftts  and  the  association  of  this  with  dermal  senaibllity  in 
monkeytt,  I  was  led  to  examine  this  region  with  sucii  care 
tut  the  poor  condition  of  thin  part  of  the  specimen  would  per- 
mit, but  with  nt^rative  results. 

Mt'asttreiHfn/M  of  Cortical  Areas, 
Evrry  now  and  then  during,'  the  present  century  Tarions 
investi^tors  have  made  the  attempt  to  get  at  the  quan- 
tity of  (^i-ay  matter  in  the  cerebral  cortex,  botli  in  man 
and  Home  of  the  animals.  It  has  thus  far  proved  Impos- 
sible to  ot>tain  a  figure  for  thiB  portion  of  the  brain  which 
would  have  the  atwuracy,  for  example,  of  ilioae  we  pos- 
•eftH  lor  its  weight,  bnt  ttevenil  approximations  have  been 
made  which  are  of  some  value.  The  iiuestiouH  which 
Ruch  an  examination  waa  designed  to  auHwer  have  not  alwa3'8 
been  briefly  formulated  and  it  will  be  aa  well  to  state  at  once 
vhat  we  expect  from  it  in  this  case.  We  wish  to  know 
IWhetheT  tliose  portions  of  the  cortex,  which  in  Laura  we  sns- 
lare  defective  and  which  belong  to  one  hemirtpfaere,  will 

)Te  to  have  a  leas  area,  when  the  two  hemispliprefl  are  com- 
with  one  another.  We  wish  to  know  further  whether  the 
total  area  of  the  cortex  is,  in  our  case,  less  tlian  the  total  area 

the  cortex  in  »  normal  t>niin  with  whirb  that  of  Laura  might 

compared.  In  the  statements  ju.Ht  made  the  t«rm  areji  has 
alone  use<l,  but  of  course  if  we  know  at  the  same  time 
the  arerage  thickneca  of  the  cortex,  then  the  masses  of 
th«  cortex  might  as  easily  tM<  eompared  as  the  ai-eas. 
These  meacarementa  are  for  the  most  part  neglected  in  the 
OHual  deacHption  of  siietrinienH,  as  it  Uikt'n  Kome  time  and 
'trouble  to  make  them,  ami  the  resnlt«  are  tierhaps  not  pro- 
portionate to  the  exi^endimre  of  energy  necessary  for  thia. 
|XeverthpleR«  when  we  gft  them  all  togetht'r  there  is  quite  an 
amy  of  figures  to  be  found  in  th**  lit4.*niturv. 

With  a  view  to  rendering  theae  resnitit  intelligible  I  shall 
briefly  present  some  of  the  objects  and  conclnslouH  of  invej*il- 
r^atorH  in  this  line.     K.  WagncrC)  made  a  number  el  direct 
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nHttearemeats  ol  the  area  of  the  convex  (aa  distin^aiahed 
Jrom  the  mesal)  surface  of  sptfimens  in  the  famous  Qottingen 
coUection,  which  contained  among  others  the  brains  of  Gauss, 
Fnoha  and  Dirichlet     He  was  followed  by  his  son,  H.  'Wag- 
ner(**),  who  nn^sured  not  only  the  entire  exposed  aurfaoc  but 
ttlBo  the  longtii  and  depth  of  the  sulci,  from  whicJi  the  sunken 
surface,  i.  r.,  the  portion  forming  the  walls  of  the  sulci,  could 
!w  ca1cnIat4Hl,  and  from  these  two  results  the  total  area  of  the 
cortex  was  obtained.     In  carrying  this  task  to  completion  H. 
Wagner  established  st>Tt;ral  relations  l>etween  portions  of  the 
cortvx  which  snbsequent  Inresti^tion  has  tendetl  to  confirm. 
The  main  i)roblem8  which  the  Wagners  had  in  mind  were : 
first,    whether  indiridnals  of  superior  intelligence  hail  the 
frontal  lobes  unusually  developed ;  »nd  swond,  whether,  if  the 
Individuals  wen*  arrangHl  in  series  according  to  intelligence, 
the  figures  for  the  areas  of  the  cortex  of  the  respective  braius 
would  follow  thi'  ssime  order.    To  the  tii-st  question  the  answer 
was  negative;  to  the  second,  apparently  positive.  At  the  same 
time  Ui«  brains  of  the  more  intelligent  individuals  in  their  series 
were  in  general  heavier  i.  e.   lai^er  than  those  of  the  less 
int4)lligent  and  their  table  might  as  well  be  interpreted   to 
mean  that  in  general  the  larger  brains  have  the  larger  corti- 
cal areas.     From  the  data  given  by  H.  Wagner(**)  I  form  thej 
following  table  to  illustrate  this  last  point: — 


Oauti, 

Fnu, 
Krebs, 


W«ii(bi  or  Ck-rebnl 

1  m  grm. 
1499  gnu. 
1183  grm. 
1273  gno. 


Afur  Hu>deBla« 
tn&loobol. 

057  grm. 
S9&  grm. 
8<U  gnu. 
771  grm. 


TouJ  An-i  of 

aifiSSS.  8q.  mm. 
i31005.  sq.  mm. 
'HmVi.  sq.  mm. 
187672.  sq.  mm. 


It  may  be  noted  in  passing  that  Table  Vin  of  H.  Wagner 
(**)  is  the  one  that  appears  in  the  text  books  where  the  figures 
for  the  area  of  the  cortex  are  given.  The  total  area  in  the 
original  table  is  expressed  as  the  sum  of  the  areas  of  the 
frontal,  parietal,  occipital  and  temporal  lobes.  As  a  matter 
of  fact  it  is  the  sum  of  tJiese  pins  the  area  of  the  iuaula 
(Sta7ninlappe.n).  but  the  figures  for  the  insula  have  been 
omitted  in  the  printing  of  the  original  table.  It  thus  happens 
that  the  figures  representing  the  total  area  are  somewhat 
larger  tiiau  the  sum  of  those  for  the  separate  lobes  as  given 
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in  the  table.  This  omiBsion  in  the  original  has  been  perpeta- 
ated  by  the  text-lwoks,  but  so  far  aa  I  knew  attention  has  not 
previously  been  directed  to  it. 

Most  directly  in  the  line  of  Wagner'B  work  is  that  of  Jen- 
Ben(*)  who  measured  the  area  of  the  cortex  on  six  brainH  of 
the  insaue  witii  a  view  t-o  finding  whether  they  exhibited  any 
pecnliarities  in  this  reepeet.      Hi8   results  were  ne}?ativ«. 

There  are  two  points  in  this  conneetion  which  I  desire  to 
emphasise.  Kiniit,  the  authors  who  have  undertaken  this 
sort  of  work  have  at  the  same  time  realized  that  the  thickness, 
structure  and  nutrition  of  the  cortex  were  factors  entirely  left 
out  of  account,  and  probably  of  the  ^reate«t  importance;  and 
second,  we  have  thus  far  complete  measurement«  only  on 
brains  hardennl  in  alcohol  in  which  a  decrease  in  weight  of 
27gb — 40%  has  taken  pla(*e  and  conseijueutly  no  results  are  at 
hand  to  determiue  by  this  method  the  area  of  the  cortex  in  the 
fresh  normal  brain. 

Vogt(*')  in  his  study  of  microcephalics  has  ^iven  the  areas 
of  Lhu  exposed  surface  of  the  brains.  These  meaHurementa, 
however,  were  taken  not  on  the  specimens,  but  on  the  casts  of 
the  cranial  cavity.  Of  the  other  methods  that  of  BaillariferC) 
is  the  most  direct,  though  not  the  most  satisfactory.  He 
separated  the  cortical  surface  in  the  fresh  specimen  by  dia- 
aevtiiig  ont  the  white  matter  from  the  hemispheres.  This 
made  it  possible  to  unfold  the  cortex  and  thus  get  at  the  area 
by  direct  neasurement.  His  fif^ure  for  the  total  cortical  area 
of  the  hemispheres  is  1700(K)  sq.  mm.  which  he  thinks 
may  be  correct  within  7%  for  his  t^ses.  Besides  these 
there  are  methods  which  may  be  designated  respectively  as 
the  g:eometrical,  physical  and  chemical.  In  a  certain  sense 
the  measurements  of  the  Wajrners  and  Jensen  were  geomet- 
rleal  M  the  cortical  surface  sunken  in  the  sulci  waa  calcD- 
latod  from  the  observetl  length  and  depth  of  the  sulci. 
Oidori(")  reduce*!  the  exposed  surface  of  the  hemispheres  to 
gf»metHcal  forms  and  measured  them  in  that  shape,  using  the 
device  alremly  desfTibed  for  getting  the  area  of  the  sunken  cor- 
tex. Olacomini  i.s  of  the  opinion  that  Talori's  method  is  less 
exact  than  that  of  the  Wagners  and  Jensen.  The  Bpeclmens 
had  been  hanlened  in  alcohol.     His  problem  was  the  varia- 
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tiOD  in  the  total  area  according  to  the  shape  of  the  head. 
The  reftuUs  which  Calori  has  obiaiued  from  a  very  large  num- 
ber, 41,  of  Italian  brains,  mt^snrwl  by  his  method,  are  indi- 
cated by  the  following  average  figures : 


Male: 
U&le: 
Female : 
Female: 


Brachyi.'CptiaUc, 
DolK-6o«[)h&110i 
Brachy  cephalic, 
pill  "" 


S4$77S  sq.  mm. 

s3oaia  sq.  mm. 

UlTUl  sq.  mm. 
196S10  sq.  mm. 


Dollcocepiiallc, 

The  phyHical  method  of  gptting  at  similar  ret^nlts  is  based  <m 

the  weight  of  the  entire  brain,  its  specific  gravity  and  Uie 

specific  gravity  of  the  gray  and  white  matter  that  compose  it- 

This  method  has  been  introduced  by  Danilewskyf*).    The 

result  is  the  percentage  of  gray  and  white  matt«r  in  a  given 

B]>eciraen.     If  now  a  certain  proportion  of  the  gray  matter  is 

assumed  to  belong  to  the  cortex  we  can  obtain  the  mass  of 

the  cortex  and  in  turn  assuming  a  certain  average  thicknen 

for  the  same  we  can  calculate  the  area.     Omitting  all  detailf^ 

DanilewskyC")  found : 

ForeocepbaloD  weighing  1340 grm.,toUl cortical  surface,  15S800»q.ouD. 
"  "  "        1324  "        "  "  •'        180300  ^'    " 

Ab  will  be  seen  these  figures  fall  below  any  that  liave  thoa 
far  been  given. 

In  the  chemical  method,  so  ca.Ile(i,  the  percentage  of  water 
is  determined  instead  of  the  specific  gravity  and  from  datft| 
thus  obtained  the  mass  or  area  of  the  cortex  can  be  determined. 
Hore  or  less  complete  data  for  the  percentage  of  water  in  the 
gray  and  white  matter  of  the  brain  have  been  furnished  byi 
Bourgoin("),  Desproz(")  and  ForsterC").  Giai.umini  takes 
the  view  that  of  the  last  two  methods  the  chemical  one  is 
the  more  exact.  At  his  suggestion  DeUegibus("~^™),  ex- 
amined several  brains  and  obtained  the  following  figures  for 
the  area  of  the  cortex : 


.Slujrlt!  liemUphere. 
Both  hemlppheres, 


128000  sq.  mm. 
378940  sq.  mm. 
2451(tO  sq.  mm. 
217472  sq.  mm. 


The  original  weights  of  the  brains  arc  not  given. 

The  figures  obtained  by  Baillarger(*')  and  by  those  authors 
who  have  used  the  physical  and  chemical  methods  apply  to  the' 
fresh  brain,  having  its  normal  size;  whereas  all  the  other 
figuras  apply  to  bi-aius  shruoken  by  alcohol.     At  the  moment 
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we  have  no  means  of  making  the  correctiODa  required,  but  it 
would  be  fair  to  expect  timt  measurement  on  the  fresh  brain 
would  show  a  hirgor  area  Miau  those  on  alcoholic  bi-oins.  If 
that  is  a  true  Inference,  then  it  is  not  a  little  cnriouH  that  of 
these  authors  just  mentioned  only  DeRefpbus  presents  fi^- 
ares  which  are  at  all  comparable  with  thoKe  of  the  Wagners, 
Jensen  and  Calorl,  the  figures  from  the  other  observers  being 
smaller. 

I  pass  now  to  the  measurements  of  onr  own  specimen. 
The  questions  to  bo  answered  have  already  been  stated  :  1st. 
To  determine  any  differences  Ijetween  the  ^ireas  of  special 
re^ons  in  the  two  hemispheres.  2nd.  The  total  area  of  the 
oort«x. 

Me/find  uf  Making  Mf-afturements,  Investigators  have 
covered  the  exposed  surfai>c  of  the  coitex  with  squared 
paper,  tin  foil,  gold-leaf  or  something  of  the  sort,  and  then 
by  computing  the  number  of  these  squares  required  to  cover 
a  given  region  have  calculated  the  area.  In  this  instance  I 
moistened  thin  sheets  of  gelatine  until  they  were  flexible ; 
these  were  then  laid  on  the  sni*face  and  the  ontlines  of  the 
exposed  portions  of  the  gyri  tnuvMl  on  them  by  means  of 
India  ink.  The  area  of  a  region  having  thus  been  trans- 
ferred to  the  gelatine  it  wa.s  removed,  a  copy  of  it  taken 
on  tracing  paper  and  numbered.  The  same  area  was  enclosed 
by  a  line  on  the  plaster  cast  and  given  the  same  number, 
thus  each  n-gion  was  recorded.  The  gelatine  sheet  was 
placed  over  a  piece  of  standard  paper  ruled  in  squares  3  mm. 
on  eai-b  side.  Under  a  leus  magnifying  6  diameters  the  num- 
ber of  s^tuarea  enclosed  by  the  outline  was  enumerated  and 
reduceil  to  millimeters.  The  method  prove*!  quite  practi- 
cable and  acenmte.  In  getting  the  aiva  from  the  gelatine 
ahetA  measurements  were  made  tu  square  millimeters. 

The  lengtli  of  the  sulci  was  taken  with  compasses  where  that 
was  permissible,  but  usually  with  a  strip  of  tin  foil  marked  in 
centimeters.  The  fractions  of  a  centimet-er  were  taken  with 
compawea  and  retwl  on  a  millimeter  scale.  The  depth  of  the 
■aid  vu  taken  with  a  fine  hard  rubber  probe,  a  trifle  enlarged 
at  the  tip  so  that  it  had  thereadiameterof  1.3  mm.  Ou  this  a 
button  of  pith  which  slipped  easily  served  to  mark  the  dis- 
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tonce  to  which  the  probe  was  inserted,  and  this  distance  was 
read  oQ  on  a  uiilUmeler  scale.  The  majority  of  the  snlci  were 
Bonndeil  every  centimeter,  short  ones  at  lesser  interrala. 
The  calculations  of  the  snnkon  soxface  were  made  on  the 
assumption  that  the  lines  rejin'senting  the  length  and  depth 
formed  with  one  another  rertaugular  fig:are8.  Jensen's^**) 
argument  for  considering  the^e  figures  zonal  segments,  on 
the  convex  surfarc  at  least,  was  at  Ihe  time  unknown  to  me. 
but  I  think  that  the  error  introdu(!e4l  by  the  method  used 
has  in  our  case  largely  balanced  out,  since  the  direct  meas- 
urement  of  the  depth  of  the  sulci  was  conatantly  too  small. 
The  figures  were  not  summed  until  all  the  data  were  col- 
lected and  they  have  not  t>een  manipulated  in  any  way  save 
as  I  shall  in  a  moment  state.  The  sums  thus  obtained  are  aa 
shown  in  Table  I. 

Table  I. 
Total  Surface^  Sunken  and  Exposed.     (Not  corrected.) 


iDBUla, 

Frontitl  lobe, 
Otvinitul  lol*, 
Keeldual  portions. 


Lnr. 

1760.  fq.  mm. 
:!7«24.S  <q.  mm. 

3824. fl  p'l-  tnm. 
51056.7  cq.  mm. 


2026.5  f<l- mm. 

29684.    sq.mm. 

3604.8  sq.  mm. 

4T45:(.    tq.  mm. 


84366.7  K|.  mm. 
Absolute  dUTcreai.'e  =  1S98.4  oq.  mm. 
lo  percenUge  =  1.8  % 


(7.3  aq.  mm. 


As  will  be  seen  the  result  shows  the  total  cortical  snrfaoe 
nearly  alike  in  both  hemispheres. 

By  "exposed  surface'' ismeant  that  portion  which  does  »«>< 
contribute  to  the  walls  of  the  sulci ;  by  ''sunken  surface'*  that 
which  does  thus  contribute.  The  portion  of  the  insula  and 
the  operculum  which  would,  under  this  definition,  be  called 
exposed  is  nevertheless  counted  as  part  of  the  sunken  sur- 
face from  its  position,  both  in  the  calculations  for  the  sur- 
face of  the  frontjil  lo^w  and  for  the  entire  hemisphere.  In 
the  tables  for  the  tu^suhf  alone  a  distinction  is  made  between 
the  sunken  surface,  as  defined,  and  the  other  portion,  which 
to  avoid  ambiguity  is  there  t^led  •' convex  surface."  The 
total  figure  for  the  sunken  surface  of  the  frontal  lobe  or 
a  hemisphere  contains,  then,  the  not  sunken  or  convex  sur- 
face of  the  itu<ttla  and  also  the  operculum  which,  by  the  way, 
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showed  no  Rulci  so  far  as  it  was  in  ooDtaot  with  the  in«u/a. 
Aj)  neither  of  these  rontribnte  to  form  the  walls  of  sulci  they 
»re  subtracted  from  the  total  "Bunkon  surfae^.^"  liefore  the 
average  depth  of  the  snici  is  calculated.  Further,  iu  get- 
ting the  average  depth  of  the  sulci,  proper  corret'tion  is  made 
for  those  instances  where  the  Huleus  had  been  considered 
to  have  hut  one  wall,  us  in  the  ease  of  the  callosal  and  the 
cephalic  portions  of  the  Sylvian  fissures. 

The  Sylviiui  fisi^nre  is  con8tderf*d  to  start  at  the  lateral  end 
of  the  vaiUciUa  Sylvii.  The  limitation  of  the  »n;ac/a  is  by  the 
•u/tfUf  circularitt  (8cbwa1l>e).  The  frontal  lobe  is  limited  by 
tiiejCwurvi  Syh'ii^  the  Jitfsitra  cen/raiiM,  gjul  tiw  Jl/tsurti  ntiff 
froiitali*  (Eberstalier).  The  limitations  of  the  occipital  lobe 
have  been  previously  described  as  formed  by  the  aulcitM 
parielo-occipitalU,  Jissura  calcarina^  sulcus  occipitalU  later- 
alis^ and  sulcus  occipitalis  aiUerior, 

Finally  with  reganl  to  the  corrections  in  the  fljjrures  ob- 
tained by  direct  measurement.  Such  correction  has  been 
made  for  the  depth  of  tlie  sulci  only.  This  affects  lu  the 
rwults,  of  course,  the  average  depth  of  the  sulci,  the  area  ol 
the  Bonken  surface  and  the  total  area.  The  correction  haa 
been  made  by  adding  26%  to  the  observed  depth  of  the  sulci, 
U»t  is,  the  observed  depths  were  considered  to  i-epresent 
16%  of  their  real  value,  and  were  increased  so  as  to  represent 

A  word  of  explanation  i.t  here  netnled.  The  facilities  for 
getting  the  true  depth  of  the  sulci  iu  a  brain  hardened  in 
potassium  bichromate  are  much  lesH  than  In  the  case  where 
the  hardening  bos  been  effected  by  alcohol.  Sulci  in  our  case 
could  not  be  opened  up  witliout  fear  of  injury  to  the  speci- 
men nud  the  resistance  by  which  one  inferred  that  the  bottom 
of  the  sulcus  had  been  reached  was  often  (iiu.st^d  by  the 
ftpproximation  of  the  walls  at  some  distance  above  the  Ixittom. 
This  error  was  neglect*Hl,  however,  until  the  measurements  were 
cofflplete.  on  tlie  assumption  that  it  wonldlto  the  same  for  Iwth 
•ides.  The  fipires  obtained.  Table  I,  instifled  this  assumption 
and  what  we  have  to  say  concei-niug  the  relative  development 
of  the  hemispheres  and  their  siih-diviHions  iiui  lie  equally  as 
well  based  on  the  original  as  on  the  corrected  figures  ;  bat  when 
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we  desire  to  compare  the  total  area  in  our  case  wiih  that 
found  by  other  investigators  as  well  as  the  relations  of  the 
exposed  and  sunken  surface,  it  is  absolutely  necessary  to  use 
the  oorrectod  figures.  The  correction  was  obtained  by  meaA- 
oring  sulci  in  sectiouR  of  the  hemispheres  and  noting  the 
difference  between  the  true  depth  and  the  depth  as  obtained 
by  tiiH  probe.  This  diflerence  approximated  on  an  average 
26%,  being  a  trifle  over  that  figure.  It  is  with  r^ret  that  I 
introduce  this  modification  of  the  results,  but  certain  it  is  that 
without  the  correction  the  absolute  figures  would  have  fallen 
far  below  the  truth.  One  point  more;  we  are  dealing  here 
with  a  brain  that  haa  swollen  in  hardening.  What  the  total 
amonnt  of  variation  in  the  area  of  surface  thus  produced  is» 
I  cannot  say,  but  I  see  no  reason  to  think  that  the  relations 
of  regions  at  the  surface  of  the  brain  have  l)een  altered.  The 
portions  which  did  not  harden  and  therefore  did  not  swell 
were  the  cntal  ones,  but  the  cortex  throughout  was  exposed  to 
the  action  of  the  fluid  in  much  the  same  way  and  does  not, 
I  believe,  show  any  distortion  that  is  due  to  irregnlaritieB 
in  the  preservation. 

I  may  be  permitted  to  state  here  that  the  descriptions  of  the 
various  regions  were  written  liefore  the  following  figures  re- 
lating to  them  had  been  tabulated,  and  that  in  comparing  the 
figures  with  the  previous  descriptiou  I  am  comparing  inde- 
pendent observations. 

Defective  development  of  the  centre  for  articulate  speech 
in  the  left  hemisphei-e  has  been  already  described.  When 
defective  development  occurs  here  the  insula  is  often 
reported  as  sharing  in  the  defect.  The  following,  Table  II, 
shows  the  relations  for  the  inmtla.  This  table,  as  well  as  all 
those  that  follow,  is  corrected  in  the  manner  above  mentioned. 


Ta 

BLE  n. 

Insula. 

(ContcUd.) 

Lift. 

BlOBT. 

Greatest  length. 
Greatest  width, 

55.   mm. 

66.    mm. 

.10.   mm. 

33.    mm. 

Convex  surface, 

14S8.    sq.  mm. 

1625,5  sq.  mm. 

Buakoo  Hurfftce, 

.163.   M\.  mm. 

646.    "<!•  lum. 

Toul  leuEth  of  sulci, 
Avenj^e  depth  of  sulci, 

86.  mm. 

83.     mm. 

S.Omm. 

3,Saun/ 
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It  api>ear8  from  Lhie  that  the  left  insala  is  tees  well  developed 
than  the  right  in  every  way  except  the  length  of  the  sulci,  in 
which  it  is  Blightly  8ui)enor. 

Frontal  Lobe. 

Kext  in  order  we  take  the  frontal  lobe  as  abore  defined. 

The  frontal  lobe  is  bounded  by  sulci,  and  these  stand  in  the 
table  as  limiting  sulri.  One  half  the  sunken  anrfaoe  which  lines 
these  sulci  is  designated  as  the  limiting  sunken  surface  ;  the 
other  half  of  course  belongs  to  the  lobe«  bounding  the 
frontal  lobe.  The  area  bounded  by  these  limiting  sulci  is  the 
included  area.  In  this  ease  our  interest  is  iu  the  included 
area. 

Table  m. 


Frontal  Lobe.    (Corrected.) 


Total  exposed  surface, 
LlmltluR  euiikeu  surfm-e, 
luuludea  eunken  surface. 


Lett. 

1I3M.    Rq.  mm. 
6920.4  St],  uiui. 

15818.4  sq.  mm. 


Length  of  llmlctng:  said,  449,   mm. 

Leofth  of  iDc-luded  «ulci,  lOAl.    mm. 

Avpnite  depth  of  limiting  salcl,    13,0  mm. 
Avenge  depth  of  luclud^  iiUct,     7.4  miu. 


RiOltT. 

12326.    K<1*  mm. 

t^iO.'l  sq.  mm. 

17994.   sq-  mm. 

411.    mm. 

1117.    mm. 

l'j.1  mm. 

8.    mm. 


Considering  the  included  area  and  the  figures  relating  to 
it,  we  find  the  left  lobe  inferior  to  the  right  in  every  point ;  to 
this  inferiority  the  suspected  gyrus  fron/alut  inferior  is 
Manined  to  contribute  largely.    It  would  seem  simpler  to  com- 

'Pare  roeasorements  of  this  gynis  on  both  sides,  but  the 
difficulty  of  bounding  it  cephaio-ventralli/  has  deterred  me 
from  trying  to  make  the  comparison.  The  deficiency  in  the 
figures  relating  to  the  limiting  portions  on  the  right  side  is 
in  part  dne  to  the  less  elaborate  development  of  the  Jinxura 
■tubfrfnitalh  (Eberataller) — the  suicus  calloso-marginatix  of 

^(Soker. 

Occipital  Lobe. 

In  the  eariier  descrijition  it  was  brou^^t  out  that  the  right 
occipital  lobe  and  e.Hi>ecially  the  right  cmieun  were  poorly  de- 
veloped.   Table  IV  shows  the  results  of  measurements. 


332 


DONALDSON: 


surface, 
rnrface  of  cuneai, 
lilBlttog  suokoD  surfaoe^ 
iDoluded  nanken  sarface, 


RiaST. 

1303.    sq.  mm. 

413.    Bq.  mm. 

1847.7  gq.  mm. 

13&6.   sq-  mm. 

137.   ram. 
1 16.    turn. 

13.4  mm. 

6.7  luQi- 


Table  IV. 
Occipital  Lobe.     (Corrected.) 

L«rr. 

1680,6  »q-  mni. 

608,     Bq.  mm. 

1957.3  »q-  nun- 

9*28.     Bq.  mm. 

Length  of  llmitlag  aulcl,  ].t3.     mm. 

Length  of  iDcludm  sulci,  103.    mm. 

Average  depth  of  limiting  «ulol,    14.6  mm. 
Avengt  depth  of  Included  buIcI,     4.2  mm. 

Hern  again  tbo  measaremonts  sapport  to  some  extent  the 

previouij  obBervntions.     The  total  exposed  surface,  and  the 

exposed  surface  of  the  cuni'iu<  are  both  less  on  the  right  side. 

But  when  we  come  to  compare  the  included  sunken  surfaces 

on  the  two  sides  the  right  is  superior,  and  if  wo  sum  the 

total  exposed  and  sunken  surface  for  the  two  sides  we  find  it: 

On  L«ri  Sldo.  On  RIffht  Sldo. 

3B88.fi  sq.  mm.  2668.  "I-  ram- 
That  is,  it  results  to  the  adranta^  of  the  right  side.  The 
disturbance  then  which  caused  the  peculiarities  of  the  right 
lobe  did  not  materially  alter  the  cortical  development  on  the 
two  sides.  This  would,  for  one  thing  lead  us  to  re^rd  the 
cuneus  where  the  difference  between  the  two  sides  is  striking 
with  eBX)e(aal  care.  As  the  table  shows,  the  exiwBed  surface 
of  the  cujieus  on  the  left  side  is  the  greater.  If  we  add  to 
each  exposed  surface  the  sunken  surface  for  this  special 
region,  i.  c,  cutteuK,  we  get  the  following : 

£xpo«ed  fliirfaoe,  cnneas,  60^  sq.  mm. 

Sunken  surface,  cuaeai,  37fl  sq.  mm. 


RIOHT. 

413  9q.  mm. 
428  «q  mm. 


Total  surface,  cudcub,  984  sq-  mm.       840  ^q.  mm. 

This  indicates  the  total  cuneal  surface  as  smaller  for  the 
more  irregular  right  side,  which  is  what  we  might  ex[}ect  if  the 
visual  centre  is  here  locat«d.  For  the  rest  of  the  occipital 
lobe  there  appeaxs  to  have  been  that  compensatory  growth  by 
which  the  portions  about  the  ctitieit/i  develoi>ed  more  gener- 
onsty  as  the  cHnevj<j  itself  somewhat  arrested,  offered  less 
resistance  to  their  expansion. 

Jiesiduai  Portion. 

What  remains  after  the  insula,  frontal  and  occipital  lobw 
have  been  considered,  I  call  the  "residual  portion.''     In  itsetf 
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it  has  DO  special  intoreat  for  ae  at  Uie  moment, 
are  given  in  Table  V. 

Table  V. 

Rendual  Portion.     (Corrected.) 

LSTT. 

Total  (TipoMrd  surface. 


The  figures 


18843.    sq.  mtu. 

78T7.e  *q.  mm. 

36074.9  e<l-  mm. 

588.     tntn. 
1619.     mm. 

13.3  nim. 
10  8  mm. 


RlOKT. 

190373  eq.  mm. 

6867.9  ftq.  mm. 

SlOliil.  sq.  mm. 

Ma.  mm. 

1613.  mm. 

la.i  mm. 

10.  mm. 


I.tmitinz  snnken  surface, 
lucludcd  ^uiikea  surface. 

Length  of  limiting  Boldt 
LengUi  or  todud^  said, 

Amnge  depth  of  llmltlDg  BtUd, 
Arcnge  depth  of  iDcludMl  lulcl, 

Having  tJins  presented  the  data  for  all  portions  of  the  henii- 
epherefi  it  remains  to  cast  them  in  the  form  of  tables  so  that, 
aa  far  as  possible,  they  may  be  compared  with  the  rcHuU«  of 
others,  and  we  may  thus  determine  something  of  the  relative 
cortical  development  In  this  case.  Table  VI  give«  the  total 
exposed  surface  according  t-o  the  limitations  previonaly  stated. 

Table  VI. 

Jbtal  Expoxed  Surface. 

Lcrr.  RiuBT. 

TD»ula.  

FroQtAl  lotw,                 11320.     »q.  mm.  12S26.   »<)•  mm. 

Occipttxl  lob«,                1660.6  '<!■  mm.  1302.    »q.  mm. 

RfniduAl  portion,            lK<4i.     ^q.  mm.  19u37.3  *H-  mm. 


Total, 

Ab>olat«  dlfltfreoce. 

PerccDtage  difference, 


318'i3.6  iq.  mm. 


32666.2  >q-  mm. 
)Hi.7  aq.  mm. 


Table  Vll  gives  in  the  same  way  tlie  total  snnken  snrface. 

Table    VTI. 
Total  SuHkvn  Surface.     (Correc/ed.) 


'Ta»ula, 
Frouuil  lobe, 
Ucdpltal  lobe, 
Ketluttal  portion, 


Larr. 

1861.0  »q.  mm. 

ai78S.8  sq.  mm. 

288fi.^  iq.  mm. 

42068.6  '>q.  mm. 


RmitT. 

2173.6  •<!.  mm. 
23014.2  iq-  nuD' 

3303.7  »q-  mm. 

3788fl.il  m.  mm. 


69427.5  ^q.  mm. 
Abcolnte  dltTereoce,  3M0.3  sq.  mm. 
ParcsotAge  dlflereoce,         4.&  % 


08181.3  aq.  mm. 


*  ft  wUI  be  recalled  that  for  our  porpoao  the  tnntla  Is  not  cooaldored  to 
ban  aa  cxpoetd  surface. 
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Table  vm. 
Totaf  Surface,  Sunken  and  Exposed.     (Correctt^d./ 

tjCFT.  BlOBT. 

Insals,                                1651.0  eq.  mm.  S173.6  Bq.  mm. 

Fronul  lobe,                    .130fiS.O  nq.  mm.  36340.3  «q-  mm. 

OcclpiUI  lobe.                  4561.7  »q-  mm.  4605.7  iq.  mm. 

Reildiiftl  porttoD,            617B4.6Mi-inin.  66d37.l  tq.  mm. 


Tou],  101256.0  iq-  mm. 

AbfioIut«  differ?DC«,  2309.5  cq.  mm. 

pBrc«DU|{e  difference,  2.3  % 


98EM6.S  sq.  mm. 


Tliis  Table  VLII  jn^ea  the  total  fibres  which  I  consider 
final  for  this  Bpccimcn.  To  prevent  any  possible  misunder- 
standing 1  may  state  a^in  that  Table  I,  which  gives  the  origi- 
ns figures  before  they  were  corrected,  is  presented  to  shov 
on  what  basis  the  corrections  were  to  be  made.  And  thoogfa 
it  is  possible  that  the  two  t^ibles  may  be  confused,  I  hope  by 
this  explicit  statement  to  prevent  snch  a  complication,  and 
make  it  plain  that  Table  VIII  only  is  the  one  to  be  used  la 
compariRon  with  the  fignres  obtaine<1  by  other  anthors. 

In  connection  with  Table  VIJI,  I  have  to  call  attention  to 
the  fignres  for  the  total  siirfa<-e  of  the  iiustila  and  frontal  lobea 
of  the  left  side  which  still  remain  smaller,  whereas  the  ocd* 
pital  lobe  is  slightly  larger  on  the  left  side.  On  the  whole 
the  area  of  the  left  hemisphere  is  greater,  and  T  aAROciate  that 
with  the  fnller  development  of  the  caudal  portions  of  tMs 
hemisphere.     (See  Fig.  TIT.) 

The  length  of  sulci  is  shown  in  Table  IX,  and  as  will  be 
seen  the  left  hemisphere  is  a  tritlc  inferior  in  this  measure- 
ment. The  limiting  sulci  are  of  course  connted  but  once,  so 
that  if  their  length  is  given  for  the  frontal  and  occipital  lobe& 
then  the  residual  jwrtion  is  to  be  credited  with  the  included. 
sulci  only. 

Table  IX. 
Total  Length  of  Sulci. 

Insula, 

Frontal  1ob«,  nmltlne  snlcf, 
FroDtal  lobe,  included  lulc), 
Occipital  lobe,  llmltiug  sulci, 
Occipital  lobe,  iDclud^  sulci, 
Re«iaua]  portloo,  iucluded  i^ulcit 


LWT. 

RlORT. 

8B  nim. 

S3  mm. 

449  mm. 

411  mm. 

1051  mm. 

1117  mm. 

133  mm. 

137  mm. 

108  mm. 

116  mm. 

1619  mm. 

1613  nrni. 

8448  mm. 

3477  mm. 

ON  THE  BBATK  OF  LATTBA  BRIDOMAW. 

Table  X  exhibits  the  average  depth  of  the  sulci  for  each 
hemisphere.  The  average  depth  of  the  sulci  is  obtained  in 
the  following  manner:  From  the  total  Hunken  Burfacre  as  pre- 
viouRly  given,  the  areas  of  the  opercfdutn  and  convex  snrface 
of  the  iufittla  are  subtracted.  The  areas  for  the  stilmut  caUon 
and  the  portion  of  the  f^yrujt  JhmtafiJt  inferior  which  forms  the 
dorBal  wall  of  they/**fMra  i^ylvii,  which  have  not  been  doubled 
in  estimating  the  sunken  surface,  are  added  to  thiH  remainder. 
Tlie  sum  is  then  divided  l)y  two,  thus  giving  the  area  of  one 
aide  of  all  the  sulci.  This  divided  by  the  total  length  of  sulci 
gives  the  average  depth.  This  process  is  carried  out  in 
Table  X. 

Table  X. 

(Correcti'd.) 

KlOIT. 

69427.5  aq.  mm.  681SI.3  sq.  mm. 

Mae.O  2663. 


AlterOffe  Depth  of  Sulci. 

Lett, 

Total  sunken  Hurfac«, 
L«M  rain  of  operculnr  kdcI  1 
ooDvex  hunur  iurfacea,  j 


Pliu  callraal  wall 

Plua  dona)  wall  fls«.  Sy\. 


67001.5  «f).  mm. 
1(X)7.0  !4q.  mm. 

827.0  sq-  mm. 


eSSUJ  sq.  mm. 

1037.0  aq.  mm. 

400.0  sq.  mm. 


Od«4uU  of  tbU  total  68865.6  »'i-  lam-  &40A6.3  tq*  nun. 

eqaalR  34432  7  <q- mm.  33477.0  aq.  mm. 

4vidlng  thU  last  fl«ure  by           344^.  3477. 

[Olvei  average  depth  of  Sulci             0.9  mm.  9.3  mm. 

The  table  explains  itself  I  think  without  further  comment, 
except  the  difffreucc  l>otwcen  the  figures  for  the  dorsal  wall  of 
the  fjiMitra  f>'i/lvii  on  the  two  sides,  which  is  due  to  the  fact 
that  the  method  of  measurement  was  not  the  same  in  both 
casee. 

Before  we  make  comparisoD  of  those  figures  which  apply 
the  entire  hemispheres,  several  other  numerical  relations 
ly  be  noted.     The  surface  of  tlie  frontal  lobe  in  per  cent,  of 
the  totai  surface  is  found  to  be : 

Total  Kurface, 

ProDtal  lolw,  total  surface.* 

We  mayalfloexpreHS  the  relations  of  the  exjiosed  and  sunken 

irfare  In  tlio  two  hemispheres : 


Lsrr. 

Bmss. 

ICO 

100 

3i.5 

35.8 

*Our  llnlu  of  the  fronul  lobe  enota>«  a  nualler  region  than  tbow  of 
I  otta*r  author!  who  have  giroo  flgurei. 
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If  total  cxpoied  Burrace      <-  1.  I. 

Then  total  BODken  larface  =  2.18  3.02 

This  nation  o!  the  exposed  to  the  snnken  siiriaoe  is  that 
which  has  been  found  by  others,  namely^  the  sunken  sorface 
is  on  the  average  very  slightly  more  than  twice  the  exposed 
surface. 

Finally  H.  'Wagner(*)  devised  a  formnla  by  which  the  ex- 
posed surface  of  the  brain  could  t>e  calcnIat4Ml  from  itH  several 
diameters.  Applying  this  formula  to  our  specimen  we  find  by 
calculation  a  figure  which  is  some  35%  larger  than  that 
obtained  by  obsei-vation.  Evidently  the  swelling  of  the  braia 
and  the  consettueut  gaping  of  the  sulci  renders  this  formula 
inapplicable  in  our  case. 

It  remains  now  to  determine  what  peculiarities  these  fig- 
ures obtained  from  our  specimen  show  when  compared  with 
the  figures  from  other  authors,  always  keeping  in  mind  that 
the  latter  figures  used  for  comparison  were  obtained  from 
shrunken  sjMHrimens,  wherejis  ours  is  swoUnn.  We  shall  ase 
for  comparison  the  data  furnished  by  H.  Wagner(**),  Jen- 
8en(*)  and  Calori(**).  Prom  the  first  the  figures  for  the 
"woman"  are  used.  From  the  second  those  for  *'Rockel," 
female,  insane,  and  from  the  last  those  for  brachycephalic 
femaleS;.  three  in  number. 

Table  XI. 

Total  Surface. 

Welsht  or  PTv«h  Lot.  Rioirr.  Son. 

KnoepbaJon. 

1304  gnn.  Laura,        101356.  sq.  mm.  9S946.SRq.inn].  -200302..^  sq.  mm. 

*130tgrm.  Womau^    102742,  ^<1- n"a-  102373.   aq.ram.  ^05115.0  sq.mm. 

1066  gnn.  Rockel  (female, 

ln«AD<e),    74615,  eq.  mm.  74fi33.    sq.  mm.  U9138.0Bq.  mm. 

1236 gnn.  1  i>„,.i,„«.„i,   n.  245260.    eq.mm. 

1161  grm.  P^te^I  l'''«8*-    N- rum. 

1066  grm.  j         *«'"'*'^-  194160.   sq.  mm. 

The  total  fignre  for  Tjaura,  though  her  brain  is  swollen,  is 

somewhat  under  that  found  by  Wagner,  and  also  under  the 

average  tukeu  from  the  two  brains  of    Calori  with    which 

it  may  be  fairly  compared,  but  above  that  of  Jensen.     The 


•  Figures  for  are*  corrected  from  H.  Wagoer'8(**)  table.  A« 
1  UDdttraUDil  Warner,  the  fresh  weight  ot  this  bralu,  which  he  jCl^ea 
u  1185  grm.,  applies  to  the  heiuifpheirs  Nlooe.  1304  \%  the  eatiiuftted 
weightof  the  eotlre  encephaloD  to  which  thew  hcmUphflrea  belooged. 
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small  brain  weight  :iml  the  mental  condition  of  the  patient 
in  Jeniien's  case  mnst  howftver  be  conBidei-ed.  T  see  here 
no  greater  variation  than  occurs  in  the  full  tables  of  these 
authors.  "We  may  coneliide  llierefon;  that  the  total  area  of 
Laora^s  brain,  if  at  all  peculiar,  vrns  small  for  it«  weight. 
Comparison  for  total  length  of  sulci  and  their  avera>tc  depth 
can  be  nia^le  only  with  the  first  Irwo,  as  Calori  does  not  give 
his  figures  on  this  point. 

Table  XII. 

Tt)fal  Length  of  Sulci  and  Avi^rttffe  Depth. 
Kwup.  Lut.  Rtoirr.  sia. 

l>'i«th.  Ar.  [Ifpili.        Tyod^k.         Av.  iNrptb.    L*aph.        At.  nirplli, 

IjKurs,  34 IS.  mm.  9.9  mm.  3477.  mm.  9.1  mro.MaA.  mm.  O.ft  mm. 
Womnn.  3349-  nim.  O.SSmm.  318tt.  ram.  10-48  turn.  6A3S.  mm.  10.14  mm. 
BncU^-l,    2870- "in». 2S34.  mm. 5704.  mm.    9.08  mm. 

ft  ap{M>ar8  that,  whereas  the  leuji^h  of  the  sulci  is  greater  in 
Laura  than  in  those  with  whom  she  is  compan^l,  the  average 
depth  in  less  than  that  of  the  woman  and  more  thaii  that  of 
Rockcl.  At  the  same  time  iKtth  length  iuid  depth  are  well 
within  the  limits  found  by  these  authors  for  other  brains. 

The  ri'Iative  tlevclopmcnt  of  the  frontal  lobe  is  something 
to  which  a  certain  historical  value,  at  least,  attaches.  The 
frout:il  lolie  as  we  define  it  is  somewhat  sinaller  than  that  of 
Wagner  niul  Jensen  aw  they  include  that  portlun  of  the  ^i/nmt 
fornicaftijt  which  extends  caudad  as  far  as  the  pr<^cnneus. 
If  we  include  this  region  so  as  to  uiake  our  results  compar- 
able witJi  theirs  we  havi?  (he  figures  given  in  the  next  table. 

Table  XIII. 
Beiaiitrc  Vtveioprnfii/  of  Frontai  Luht%  given  in  Percentage  of 
l/u  Tfifol  ^urfticfi. 
Larr.  Kuuit. 


ttemlqitxTM. 

41. 
30.0 


Tjiarn.  36^  89,9 

Woman.  40.  41. 

Bockel.  :»-i  40-9 

When  the  comparison  is  nuulo  in  this  way  Laura  is  seen 
to  be  slightly  infeiior  to  the  other  two.  An  exnntination  of 
the  tables  shows  tJiia  to  depend  mainly  on  the  smaller  aver- 
age depth  of  the  sulci.  The  infeiiority  of  the  left  side  is 
Aauifeated  here  again.  In  general  then  we  may  say  that 
M>  far  as  these  nieasurements  are  concerned,   I^aiira's  bruin 

diflers  frum  other  brains  with  which  it  may  l>e  compared  to 
i 


ift 


•I 
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no  remarkable  de^rrpe,  and  die  difference  can  in  part  at  least, 
be  explained  by  the  failare  ot  certain  portioun  of  th«  braia 
to  develop  completely.  The  determination  of  the  mass] 
of  tiie  cort«x  ronst  await  the  measurement  of  its  tiiickcess, 
and  that  together  with  other  observations  in  reserved  for  a 
second  article. 
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11. 

Bell's  Law. 

The  Tnodern  history  of  the  ner\'0U8  sy8t«m  may  be  said  to 
begin  with  Charles  Bell's  demonstratioii  of  the  law  which 

irs  his  name;  viz.,  that  the  jKt»ferior  roots  of  the  spinal 
iwrves  are  sensort/,  the  anterior  motor.  Bell  jnetly  com- 
plained that  the  anatomists  of  bis  day  had  become  disheart- 
ened by  the  seemingly  irivgiilar  and  lawless  eomjilexity  of 
neural  fibres.  To  those  who  know  least  ol  the  actual  anatomy 
of  the  parts.  Bell  says,  the  prevailing  theorieB  seem  most 
ample  and  8atisfa<'tor>* ;  while  those  who  Btiidy  deepest  only 
discover  error  and  oonlnsion.  5o  wonder  they  had  recourse 
to  the  antfaority  o(  the  ancient^.  Haller  declared,  as  Oalen  had 
done,  that  the  same  nerve  which  condiictefl  sensation  also  car- 
ried motion.  But  on  any  of  tbe  theories  then  extant,  how  the 
aame  little  nerve  could  carry  a  motor  impulse  one  way  and 
a  sensory  impulse  the  opposite  way  at  the  same  time  was  a  oon- 
fnsing  puzzle.  Bichat  (1771 — 1802)  had  distiugDished  the 
sympathetic,  (or  as  he  mistakenly  called  it,  the  ganglion 
system,)  which  presided  over  the  functions  of  organic  life, 
mediated  sympathies  between  various  part«  of  the  IxMly,  was 
comparatively  insensitive,  and  not  directly  onder  the  control 
of  the  will,  from  the  cert^bro- spinal  system.  Ciiriously  enough 
in  1809  Alexander  Walker,  a  ii^cotch  anatomist,  claimed  to 
liave  proved  the  converse  of  Bell's  Law  ;  viz.,  that  the  poste- 
rior root«  were  motor  and  the  anterior  sensory. 

Bell  was  accused  of  dissoctin^  brains  to  find  the  aeat  of  the 
Boul ;  and  this  he  denies  in  his  first  work  npon  the  subject,* 


'  Charlec  Bell :  Id«a  of  n  ti9V  auatomf  of  the  brain.  Submitted  for 
the  ohsomtton  of  hlr-  frlemla.  lAud.,18n.  Tbc  copy  to  which  I  had 
■cf«^»  In  b  trmnvoripttoQ  '■  made  by  II.  U.  D.,  1813,"  lu'tho  posfoulon  of 
I>r.  H.  IL  IfODoldmo. 
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saying  that  his  only  Tish  is  to  investigate  the  »ti-a<'tnre  of  the 
])niin  a«  we  oxninin(>  tlir  strnctiire  of  the  eye  or  oar. 
Nowhere  in  this  paper  is  the  Lav  formally  stated.  But  from 
it  is  seen  that  Bell  is  deeply  imbued  with  the  ideas  vhicfa 
underlie,  not  only  his  Law,  but  the  physiologj'  of  the  nerroas 
8yst«m  as  it  Is  now  nndei-stood.  "  The  nerves  of  motion,  the 
nervea  of  sensation  and  the  vital  nerves.''  he  says,  "  are  dis- 
tinct throughout  their  whole  course'^  (op.  cit.  p.  7).  "The 
nerves  which  we  trace  in  the  body  are  not  single  nen-es  pos- 
seasiug  various  xwwers,  but  bundles  of  difierent  uerve-s  whose 
filaments  are  united  for  convenience  in  distribution;  but 
which  are  distiaet  in  ofhce  as  they  are  in  ori^n  from  the 
brain"  (op.  cit.  p.  6).  As  is  well  known,  Bell  outlines  the 
theory  of  specific  energy  of  nerves.  "An  impression.'^  he 
says  (op.  cit.  ji.  II),  '*  made  on  two  different  nerves  of  sense, 
though  with  the  same  instrument  will  produce  two  distinct 
sensations,  and  the  Ideas  resulting  will  have  relation  to  the 
organs  affecte«l.  Piercing  the  retina  witli  a  cataract  needle 
gives  a  dash  of  light,  and  a  blow  on  the  bead  makes  the 
ears  ring  and  the  eye  flashes  light,  but  no  sonnd  or  light 
are  present."  The  effect  de^wnds  upon  the  part  of  the  brain 
excited.  Penetrated  witli  these  conceptions  Bell  sought  to 
answer  intelligently  the  following  qnestlons:  1,  Do  the 
nen'es  of  the  trunk  and  limbs  derive  the  ability  to  x>ei-form 
their  functions  from  a  combination  of  peculiar  forces  received 
from  the  different  i»arts  of  the  conl  indicated  by  their  double 
roots?  2,  Is  this  the  reason  why  their  course  is  simple  or 
isolated  as  compared  with  the  cerebral  nerves!  3,  Which 
nerves  of  the  head  and  face  corj*espond  in  strueture  with 
those  of  the  trunk  T  Bell  was  acquainted  with  the  sensory 
and  motor  effect  of  irritating  the  anterior  and  posterior  col- 
umns respectively.  On  this  point  he  says  (op.  cit.  p.  26), 
"  I  found  that  injury  done  to  the  anterior  j>ortion  of  the 
spinal  mari-ow  convulsed  the  animal  mora  certainly  than 
injury  done  to  the  |K>stcrior  jwrtion.''  Thence  he  was  lead 
to  observe  a  coiTesiwnding  diffei-ence  of  function  for  the 
roots.  He  continues  (op.  cit.  p.  27),  "On  laying  bare  the 
roots  of  the  spinal  nerves.  T  found  that  T  could  cut  across  the 
poittf  I'ior  J'aftcictflus  of  nerves,  which  t<ikes  its  origin  from  the 
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p08t«rtor  jioriion  of  tlie  spiual  ninrroWt  without  couvnlBinj^  t\w 
mosclett  of  the  luu>k;  bat  that  on  touching  the  anfen'nr 
fanriruhtH  with  the  point  of  the  knife  the  uascles  ol  the  back 
WBi-e  immediately  ("onvulswl." 

la  a  lat«r  paper'  Be!l  lays  down  the  principle  that  complex- 
ity of  ncnons  supply  to  an  or^an  indicat^a  a  coii-esponding 
complexity  of  fnnjtioii.  An  organ  with  Imt  a  singls  nei-ve  has 
H  but  one  fnnction  to  perfoim  ;  while  the  tongae,  for  whicli  he 
observed  five  distinct  sonrc-cs  of  nervous  supply,  was  em- 
ployed in  as  many  wayH.  For  a  voluntary  muscle  he  asserted 
the  existence  of  a  double  nervous  supply,  a  nervoii»  circti^  one 

^arc  of  which  transmittiHl  the  excitemeut  of  the  bniin  to  the 
muE^cie,  the  other  carried  the  sensation  of  the  muscle  to  the 
bmin.  The  proof  of  this  he  sought  in  the  filth  nerve  whore 
lyesidns  direr-t  fibres  to  the  muscle  there  are  also  fibres  which 
int«*r  the  muscle  after  piissiug  the  ganglion  of  Gasseri.  The 
latt«r  must  lie  sensory  nerves  according  to  a  fnndamental 
principle  which  he  hml  laid  down,  that  no  motor  nerve  was 
over  InterruiJled  between  its  origin  and  its  peripheral  end  by 
ganglia.  All  nerves,  he  ailmitA,  may  be  divided  into  these 
two  clft8se«.  sensory  and  motor,  but  in  view  of  the  division  in 
function  and  for  convenience  nake  he  j>refers  to  make  a  sepa- 
mte  class  for  the  "respiratory  nen'es,*'  i.e.,  the  nerves 
whirh  co-ordinate  the  muscles  for  respiration,  ox]>res8ioa  of 
emotion,  etc.  It  was  the  iuvestigation  «f  this  class  which  led 
H  Bell  to  bis  great  work  upon  the  nerves  of  the  face  and  chest, 
H  «nd  tliifl  in  turn  brought  to  light  many  fa<-tvs  in  support  of  his 
V  Law.  As  has  l>c6n  shown,  he  performed  exjieriments  upon 
living  fuiininls  to  demonstrate  his  Law  to  his  own  satiKfaction, 
but  his  aversion  to  vivisection  and  his  predilection  for  ana* 
tomical  meUioiis  no  doubt  delayed  a  full  eompivhension  of  the 

IAcopo  of  his  discovery  ;  but  an  extondt*i]  collection  of  faithful 
Olwemtiona  confirmed  it  l)eyond  alt  doubt,  and  he  boldly 
MMTted  tU  ralidity  for  each  of  the  thirty-one  pairs  of  nerves 
in  man,  as  well  as  for  all  forms  of  lower  vertebrates.' 
'1  lurlf*  IM\ :  <>D  tho  Ncrrei;  fftvlogan  accouDt  o[  Mnott experimeDts 
OB  tliclr  ■iructure  anil  runcilnu  which  leail  to  a  new  arrangemeot  of  the 
systnn.     Phil.  Traoi.,  l»'il-    pp.  3IW— 134. 

'  8«*,  Oliarlra  Rrli:  'ilie  Xrrvoui  Syatein  of  the  Huiiua  Bodf;  etii* 
iKadoi;  the  paiwra  dt>llTenMl  to  the  Hoyn}  Sodeiy  oo  tho  Subject  of  the 
Ktrrea.    B.  S.    l^iidou.  1630. 
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Fxom  stadying  the  effects  of  cntting  the  facial  and 
tbcu  the  maxillary  nerve  in  asses  and  moukeyK  Magcndie 
(1783 — 1865)  was  led  to  sever  anterior  and  posterior  spinal 
roots,  and  declared  that  he  had  at  last  established  by 
direct  experiments  the  difference  l>etween  sensory,  or 
posterior,  ami  anterior,  or  motor,  fibres.  In  exaroining^ 
the  body  of  a  patient  who  had  lost  all  power  in  his 
aiTns  while  sensaliun  in  them  remained  intact,  he  fonnd 
the  anterior  roots  considerably  decayed.  This  law  he  found 
to  be  valid  along  the  entire  length  of  the  cord,  from  which 
LegalloiB  had  already  proved  the  motor  and  sensor}'  powers 
of  all  organs  without  exception  to  be  derived,  one  part  of 
its  surface  being  exquisitely  sensitive  and  another  part 
motor.  It  might  thus  be  expected,  Magendie  declared,  that 
as  we  pass  from  the  surface  to  the  centre  of  the  cord  we 
should  reach  a  ** secret  sanctuary''  where  sensation  pej^apa 
pMBOS  into  motion.  This,  however,  is  not  the  case,  for,  as  he 
says,  touching  the  centre  of  the  cord  causes  neither  sensation 
nor  motion.' 

This  x>aperof  Ma^fendie*  was  published  as  an  entirely  inde- 
pendent and  original  observation  and  the  claim  of  priority 
in  the  discovery  of  the  law  in  question  was  at  once  made  for 
bim.  "While  it  seems  ou  the  whole  probable  that  his  method 
of  demonstration  was  more  conclnsive  than  that  of  Bell,  there 
is  little  doubt  that  the  latter  deserves  to  be  called  the  discov- 
erer. From  other  earlier  papers  of  Bell  it  appears  that, 
although  not  clearly  recognizing  the  principles  he  finally 
established,  he  was  peneti-ated  with  the  idea  that  the  differ- 
ence of  neural  functions  was  grounded  in  anatomical  differ- 
ences :'  and  there  is  little  doubt  that  Bell's  results,  which  his 
assistant  w<^iit  to  Paris  in  1821  to  demonstrat**  on  the  faiial 
nerve,  had  been  seen  by  Magendie.    To  him,  however,  belongs 


'MaK«i»II«:  Sur  quclques  dCcouvertes  r^cciites  relntlTes  lux  fooc- 
tioufl  (lu  ayswtn*'  nerTetix.     Annales  de  chlmift  et  rie  ptirviqae.    Vol.  M, 

p.  an.     Paris,  IWii. 

'  Magendie :    Le^oun  tiur  la  rhysiologlp.    Fnris,  1830. 

^  For  H  goo»l  digext  of  Bell'*  earlier  opinions  see  Karl  Stll'M  DarOil- 
lumj  dir  AVrcn;  /J-«(  bearbettfX  con  Dr.  H.  Rohhi  mil  eintr  Vorrtit  w» 
/.  c.  Jto*fttmuUfr.    Leipzig,  1830. 
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the  merit  of  introdacing  what  was  first  established  as  an 
anatomii^l  and  pathological  law  into  tht;  fruittul  field  of  physi- 
ology.^ 

Ik'U's  discovery  at  once  excited  the  liveliest  discussion  on 
the  continent.  Many  doubted  the  validity  or  at  least  the 
nnlversality  of  the  Law,  Of  thone  who  were  convinced  of  it« 
trntli.  some  raised  the  further  inquiry  as  to  how  the  sensory 
and  motor  roots  were  distribnted  p<?ripheraily.  The  greater 
number  of  investigators,  however,  wen*  le<l  to  study  the 
fnnrtions  of  the  various  columns  of  the  spinal  cord  to  aacer- 
tain  how  far  the  distinction  of  sensory  and  motor  coold  be 
tnced  in  it.  Bellingeri  distinguished  threr  pairs  of  cohimns 
in  the  spinal  cord.  The  anterior  jtair  were  connected  with 
the  cerebrum,  the  posterior  pair  with  the  c*rebellnm.  The 
lateral,  re«tiform.  and  preeminently  ^nglionaled  columns 
mediated  organic  and  instinctive  functions.  The  anterior 
roots  were  composed  of  fibres  from  each  of  these  columns. 
So  too  were  the  posterior  root*.  Those  fibres  of  the  anterior 
root«  which  sprung  from  the  anterior  columns  mediated  vol- 
untary* motions,  and  the  fibres  of  the  posterior  columns 
which  spmng  from  the  posterior  boms  of  the  grey  sub- 
stance were  exclusively  sensory.  All  fibres,  of  which  root 
soever,  that  took  their  rise  from  the  posterior  oerebellnm 
columns  innervated  extension  muscles,  and  those  from  the 
anterior  columns  innen'ated  the  flexors.  For  this  latter 
conception  he  found  fanciful  ground  in  the  phenomena  of 
ep\Jtfhotouv9  and  emproAthutomis. 

BehoepH,  in  1827,  eoncluded  that  motility  required  more 
nerve-forco  than  sensibility,  and  that  the  former  was  more 
Impaired  l^  aection  of  the  anterior  root  than  by  section  of  the 

*  Charles  Bell.  Xerrou*  Sj'ttem  of  the  Huqiad  Body.  A  uotc  In  fx- 
planitloD  of  this  point  BUiea  thu  "la  Dec.  u(  ISil.'Mr.  Sluw  wrote 
ft  iMjifr  on  l)w  fncl«1  iicrvef  Id  BraHiii»'  Jvumal  of  iaeitnct.  'Id 
ihli  M  ftated.  that  at  Lhr  rctiuciit  of  M.  Magendle  he  had  repeated  Mr. 
Bf  1l*a  eX|>«rtiDeDt«  on  the  face  of  k  home  at  C'harouton,  uo»r  Paris,  and 
had  at  the  «»tu«  time  presented  tu  M.  Hftirendif  a  copy  of  the  Manual 
abnvR  mentlonml  (Manual  of  Analoniv;  Exnlalulug  Mr.  Belt**  Syttim; 
br  John  Sliaw).  •  *  •  '  it  was  aftrr  all  thU  (lu  July,  It)22)  that  M. 
Haiteudle  puhlUhml  hU  [inimt  on  Ih''  nerves  of  the  uplnr.  On  lit  arrival 
In  Uili  t-ouotry.  M.  Majcemlle  M-ns  Infonucd  that  these  experlmftnta  had 
t»ecn  prrfoniH*'!  It)  <ireai  U'IikIidUI  stm-t.  whU-hlit* neknowledifed  lu  hU 
DPxt  Journal,  with  the  aJilllUm,  Uiat.  although  Mr.  Bell  tiad  preceded 
hits,  hit  own  prooft  were  mor«  complete." 
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posterior,  because  the  latter  vaw  feebler,  Bmaller,  and  not 
genurallj  able  alonf  to  move  a  limb.  He  grants  that  there  is 
more  mobility  in  the  anterior  columns  and  root.a,  and  more 
sensibility  in  the  posterior,  bnt  concludes  from  his  experi- 
ments wlverst^ly  to  Bell's  amHeilion  of  a  complete  divis- 
ioa  of  fnnction.  Becker,  in  1830,  vindicated  an  absolute 
division  of  function,  upon  exiMsrimental  and  pathological 
grounds,  hangcnberk,  however,  the  following  year,  tJionght 
Bell's  Law  as  siwculative  as  Gall's  localization  of  cerebral 
functions.  Aa  the  activity  of  the  brain  may  involve  the  func- 
tions of  the  entire  mass,  so  the  cord  may  Iw  motor  or  sensory 
throughout.  The  fact  that  the  antturlor  and  posterior  columns 
ai'e  so  intimately  t-onnwte^l,  and  the  two  halves  of  the  cord  are 
Interlinked  by  so  many  commissural  fibres,  made  a  division 
_^(  functions  seem  improbable.  The  fibres  of  both  roots,  more- 
over, are  so  intricately  interwoven,  after  leaving  the  cord^  in 
the  plexus  that  the  integrity  of  each  of  the  two  systems  seems 
impossible.  E3:j>eri mental  objections  M-ei-e  urged  only  against 
B^'ll's  assertion  that  the  facial  is  exclusively  a  motor,  and 
the  trigeminus  a  sensory  uerve. 

Much  light  was  thrown  upon  the  matter  in  the  first  volume 
of  Sliiller's  Ph  ijsiolo<tu\  in  1834.  He  may  be  said  to  have 
established  Bell's  Law  in  Germany.  One  reason  why  previous 
observers  had  found  such  difficulty  and  reached  sueh  con- 
flicting results  in  their  invcstigiitions  was  that  most  of  them 
had  used  wann  bhioded  aninuds,  the  nerves  of  wbieh,  especi- 
ally of  the  posterior  roots,  si>eedUy  lose  their  power  and  die  in 
consequence  of  the  neccssai-y  oi>eraliou8.  Another  reason  was 
that  many  of  them  had  not  clearly  distinguished  between  reflex 
and  direct  stimulation,  nor  l)etween  the  results  of  stimulating 
the  peripheral  or  the  central  end  of  the  sensory  root.  Miiller 
used  frogs,  the  large  accessible  and  persistently  vitaj  nerves 
of  which  make  them  especially  fitte*l  for  such  studies,  and  he 
compared  the  effects  of  stimulating  the  severed  peripheral 
ends  of  e-ach  root.  Any  clear  distinction  between  anterior 
and  posterior  columns,  either  anatomically  or  functionally, 
Miiller  diseounteuanced ;  still  moi-e  so  the  idea  that  the  outer 
or  white  substance  mediated  motion  and  the  grey  central  sub- 
stance sensation.     He  was  moreover  inclined  to  regard  the 
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tipitml  conl  nn  the  common  <'ollcclive  bandlo  of  nil  the  trunk 
nerves,  rather  than  as  a  part-  of  tJie  centra]  oi^an.  BclFs 
Ihcor)-,  though  iu};;euious,  he  thongbt  had  not  lieen  hitherto 
satisfartorily  prove4l.  His  own  method  eslahlisheii  it  with  a 
simplicity  and  certainty  not  inferior  to  that  of  the  best  physi- 
cal t^xjH^-imfutnin  rrwr/x.  These  reuullfi  were  contirmed  by 
applying  ^ivanic  irritationH  to  botlt  roots.  Pamzza  and 
Van  Deon  contirmed  Boll's  Ijivr  by  new  and  manifold  ex- 
perimentH,'  The  lat^t  son^^ht  to  determine  whirJi  part^  were 
iBnervatwl  by  the  single  nerves,  and  concluded  that  the  seventh 
pair  of  tlie  frog  mediated  the  movement  of  flexing  the  tlii^'b 
against  the  belly,  the  ei};hth.  hU  Ihe  movements  of  the  hip  and 
knee,  and  the  nintlt  pair  of  nerves  the  movement  of  the  foot 
and  toes.  He  inferred  that  in  the  plexnH  Henfior3'  and  motor 
nerves  cross  and  intertwine  withont  losing  or  intei-chang- 
ing  tbeir  functions.  The  nse  of  the  jilexus  acconlin^  to 
Van  Deen  was  to  l>e  found  in  the  fact  that  diffi'rent  move- 
montj}  ivbich  traverse  it  at  the  same  time  are  easier  and  more 
harraonioDS.  The  position,  connection,  and  form  of  the  mus- 
cles was  determined  by  the  position  and  form  of  the  plexus. 
The  peripheral  ending  of  sensory  nerves  in  in  the  skin,  that 
of  tiie  motor  nerves  in  the  muscles.  The  two  (^an  be  com- 
pared with  the  I'eins  and  arteries  which  often  ran  side  by 
side,  bat  the  motions  mediated  by  each  are  in  opposite  dinn;- 
tions  and  they  communicate  dir<x'tly  with  each  other.  The 
nerves  like  the  muscles  of  the  two  halves  of  tiie  Ijody  are 
symmctricHl  and  unconnected  save  in  the  higher  nerve  centres. 
Here  the  ends  of  sensorj-  and  motor  nerves  lie  near  together 
in  order  that  the  latter  may  obscrvi-  the  ttehcst^  of  the  former. 
LoDget,  whofte  investigations  were  pablished  in  1^41,  thought 
gaivaniam  fieculiurly  lulapted  to  demonstrate  ]k>U's  Law  on 
higher  mammiils.  He  severed  the  anterior  roots  of  one  log 
learifig  the  posterior  roots  intact,  and  even  after  administer- 
ing  amull  doses  of  strychnine  observed  no  motion  upon  that 
»We  while  the  other  was  violently  convnlse<l.  The  galvanic 
eorreat  was  applied  direetJy  to  the  strands  of  tho  cord  with 

'  For  ft  brW  «kotch  of  ihr  work  nf  ibc'^>  nnd  M'vcrni  nthrr  lnve«tl^- 
|or».  **v  '}.  W.  Anidld;  Tchcr  rll>'  Verrk-Inung  li-  r  Wur/nlii  drr  Rdi-k- 
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many  interesting  result*  whirh  wtre,  howeTeT,  largely  vitin- 
ted  from  the  name  cause  that  lefl  him  to  softpect  the  resolttf 
of  his  predecessors,  viz.,  that  the  currents  used  were  too 
strong.  An  anonyiuouH  writ-er,  who  aerept>«d  the  fact  tb&t 
section  of  anterior  and  poHt«r1or  roots  destroyed  motion  and 
sensation  respectively,  fttill  protested  again.st  the  presuppo- 
sition of  Bell's  Law  that  motion  and  sensation  were  two  dis- 
tinct functions,  l>ecnnse  in  morbid  or  abnormal  coudition»  they 
seemed  to  bo  more  or  less  isolated.'  '*  There  are  points  in  the 
nervons  nyst^m,"  he  says,  "  where  Hen^tion  and  motion  pa56 
orer  into  each  other ;  it  is  one  and  the  same  soul  that  feclH  and 
moves,  while  if  Bell  were  right  two  kouIs,  one  sensory  and 
another  motor,  would  be  conceivable.  Nothing  can  be  more 
casual  and  external  than  the  merely  Hpa(:i:il  distinctions 
between  anterior  and  posterior,  and  yet  the  re-iteration  of  this 
distinction  is  all  BelPs  school  hare  accomplished,  and  this  is 
made  essential  in  the  nature  of  the  soul.  Instea*!  of  inter- 
penetration  of  funrtions  necessary  to  true  psychic  unity.  Bell 
offers  a  mechanical  juxtaposition  and  agglomeration,  which 
encourages  speculative  anatomy  and  is  no  less  unscientific 
and  disintegrating  than  phrenology  or  a  supposable  theory 
that  muscles  have  flexor  and  extensor  fibre*."  He  concludes 
that  our  soul  wonld  be  much  poorer  than  it  Is  in  feeling  and 
action,  if  motor  nerves  did  not  conduct  ccntripetally  and 
inform  us  of  the  condition  of  our  muscles  and  if  sensory 
nerves  did  not  lead  outwardly. 


m. 

The  Ph^^ical  VERstTs  the  Psychic  Theory  of  Beflex 

Action. 

The  labors  of  Bell,  Magendie  and  Johannes  Miiller  bad  made 
known  in  a  practical  way  the  anatomical  elements  concerned 
in  retiex  action ;  viz.,  a  centripetal  and  a  centrifugal  nerve 
with  their  portion  of  the  spinal  cord.  Anatomy  out  of  the 
way,  the  next  question  was  one  of  physiology,  namely,  do 
these  parts  operate  upon  mechanical  principles  or  nott  That 
the  mere  transmission  of  an  impulse  along  a  nerve  is  purely 

■  Roaer  and  WaDderllcb'B  Archlv.    Jahrg.  I.    S.  39S. 
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licat  can  hardly  be  doubted,  but  what  of  the  central 
pfbeees  by  which  a  sensory  ia  changed  to  a  motor  impulse, 
and  90  directed  as  to  cauBO  definite  movements  of  the  musclesf 
The  first  to  elaborate  a  mechanic^  theory  of  retlex  action 
was  Marshall  Hall.  Besides  the  cerebral  system,  which 
mmliated  th*-  funrtionN  uf  twnHation  and  volition,  and  the 
ganglionic,  which  presided  over  the  functions  of  nutrition,  he 
asstuned  a  third,  viz.,  the  true  spinal  system.  This  last  he 
describes  as  follows:  '•TheRpin.^l  conl  of  vertebrates  con- 
sist* of  two  part«  very  closely  connected  with  each  other,  not 
easily  separable  aimtomically,  and  jterhaps  only  to  1k>  dis- 
tinguished by  physiological  and  pathological  methods.^ 
The  first  part  is  a  bundle  of  nerves  which  subserve  the 
purpose  of  sensation  and  volition.  The  central  organ  for 
these  fibres  is  the  brain,  fj-om  which  they  proceed  and  to 
which  they  return.  The  second  pait,  which  may  be  design 
nated  as  the  true  spinal  conl  is  distinguished  by  the  exoito- 
motor  nerves.  Generally,  though  perhaps  not  invariably,  it  is 
connected  with  the  former  system.'*  The  answer  to  the 
question  how  far  excitory  nerves  can  be  separated  or  distin- 
guished from  sensory  and  motor  nerves  from  voluntary,  he  as- 
sumed must  be  sought  in  invertebrates,  which  lead  an  exoito- 
motor  life  with  little  sensation  or  volition,  becau.se  in  them  the 
nerves  need  not  be  clnstei-cd  into  bundles  iu  paHsing  out  from 
the  spinal  cavity  between  two  vertebrte.  He  regarded  the 
opticus  and  acusticus  as  purely  sensory,  without  excitory 
functions.  Thu  tonicity  of  muscles  he  considered  an  the 
result  of  excitomotor  force,  mediated  by  motor  nerves  which 
mn  Miolosetl  in  the  same  sheath  as  the  volitional  nerves,  and 
obMired  that  this  power  is  active  in  sleep  in  all  muscles  ex- 
cept tiie  irvalor  palpebral  and  jjerbaps  the  recti.  Hence  he 
conclndcK  that  the  nerve«  which  inner\'^ate  these  are  purely 
volitiomd  without  motor  power.  This  opinion,  however,  la 
not  put  forth  with  gn^at  confidence  and  still  lens  is  he  dis- 
posed to  insist  upon  the  existence  of  purely  excitory  nervee. 
He  regarded,  however,  the  pneumogastric  as  the  least  sensory 
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and  the  most  oxritory  of  all  neires  amon^  the  vertebrates. 
But,  although  the  anHtomical  distinction  between  thc60  s..v*- 
terns  may  be  (luestioned,  the  action  ol  nai-cotirs,  the  move- 
ments of  derapitatcd  animals,  vs»t*n  of  paralysis  and  all  <«on- 
vnlsive  diseases,  on  which  he  made  many  obrserrntions,  war- 
rant the  inference,  not  only  of  an  independent  6yi;tem,  but  *^yea 
of  two  rooLs  in   every  sensory-exritory  and  in  every  voli- 
tional-motor fibre,  one  ending  in  the  cord,  the  other  in  the 
brain.     The  cxcitomotor  system  never  sleeps,  but  contttiuitly 
watf'hes  day  and  nipht.  with  Rreat.  thon^^h  not  absolnte  inde- 
pendence from  the  brain,  ot(.t  all  the  openings  of  the  body, 
eyes,  noHtrils,  mouth,  larynx,  and  all  thesexnal  and  excretory 
passages.   There  is  nothing  jvha/evt-r  that  can  bf  called  ^>»tfrltic 
conucctcil  with  anr/  of  its  activities,  and  Marshall  Hall  asHHrrd 
his  readers  with  mucli  complacency  that  all  the  complexly 
oo-ordinate  and  seemingly  purposive  movements  made  by  the 
brainless  animals  he  so  long  and  diligently  studied,  snakes, 
tritons.  frogs,  catn,  dogs,  rabbits  and  leeches,  etc..  are  unat- 
tended by  sensation  or  by  any  other  rudimeufan/  Jbnn  uf 
KoiUfciomnefiH  frvrn  in  thv  ha^!  degtrv.     li  the  head  of  an  eel 
be  first  removed,    the  tmnk   may  bo  skinned  without  the 
**  abominable  cruelty  "  of  the  ordinary  practice,  for  then  all  its 
wnthini^K  are  pnrely  mcK'hanical.     Formerly,  he  reminds  ns, 
iiTitability  or  the  fM  in  sita  of  mnsdee  was  thought  to  be  sen- 
sory-volitional, and  he  claims  for  himself  the  merit  of  distiu- 
guishing  it  fi-om  excito-niotor  action.     The  vital  functions  die 
in  the  following  order:  first  the  sensory-volitional,  located  in 
the  brain ;  then  the  respiratory,  centered  in  the  jmduHa  ob- 
longata: then  the  exeito-motor  or  reflex  ;  and  lastly  muscular 
irritability,  of  whicli  rigor  mur(i»  is  the  "  last  act."    Lethargy 
may  bo  so  deep  as  to  affect  even  the  lowest  of  these  functions. 
The  embryo  in  its  development  reverses  this  order,  and  the 
fcetus  before  birth  Is  only  irritable  and  reflex.    Hall  was  well 
Rcqnaintod  with  the  works  of  his  contemporaries  in  France 
and  Germany,  and  idontifled  excito-motor  power  with  Hol- 
ler's *'t'M  Hp/rfwrt.'^  Miiller's  '*  woCor-^Trw,"  and  Flourens 
'*ea>Ti/(Tfti7tyy."     He  accepted  the  law  of  isolated  conductivity 
of  nei-vc  fibres,  bm  believed  spinal  motor-power  conld  work  in 
both  directions  and   made  observation  that  reflex  coutran- 
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tions  diflered  from  direct  in  occurring  more  *'  gradually  "  and 
in  being  less  local. 

O.  KiirHchimr,  the  truuHlator  of  Hall's  treatise  into  Oernian, 
wrote  a  long  and  Buggestive  appendix,  tall  of  independent  and 
confirmatory  observations.  His  experiments  led  him  to  the 
roncliiKion  that  in  the  spinal  coni  sensory  and  motor  nerves 
are  distinct  from  each  other,  the  former  composing  the  poste- 
rior, the  latter  tho  anterior  column.  Although  separated, 
both  8i>ecie8  of  fibres  are  most  closely  connected  with  each 
other,  probably  through  the  action  of  the  grey  substance. 
Ea<>h  group  of  sensory  corresponds  to  a  distinct  gronp  of  mo- 
tor-fibres in  such  a  way  tiiat  in  diflerent  parts  of  the  cord,  one 
and  the  same  sensory  group  is  cx)nnected  with  several  motor 
gronps,  and  hence  it  is  that  every  spot  of  the  skin,  e.  </.,  cor- 
responds to  certain  motions  of  the  mascJcs.'  Thas  he  infers 
that  perhaps  all  possible  combinations  of  muscular  motions 
may  be  preformed  in  the  structure  of  the  cord  and  the 
nttduUa  ftftlojifjataf  and  that  tlie  sensory  nerves  of  the  exter- 
nal surface  of  the  body  are  connected  with  combinations 
which  cause  single  motions  and  change  of  place,  while  those 
oonnectcl  with  the  inner  mucous  surface  oi-casion  so  called 
organic  reactions.  When  brain  and  cord  were  destroyed 
gradually  downward,  Kiirschner  believed  that  the  manifolduesa 
and  complexity  of  the  body  or  of  any  single  limb  were  grad- 
ually lost  before  the  sum  of  its  mobility  was  sensibly  affected. 
Miillcr  had  assumed  that  the  striking  difference  obser\-ed  be- 
tween the  action  of  the  muscles  of  the  "  animal "  system  and 
those  of  the  *'  organic/'  as  they  were  then  called,  was  due  to 
the  difference  in  the  mode  of  innervations,  while  KUrschner 
argued  that  it  was  due  to  differences  of  tt^xture  and  structure  in 
the  two  daeses  of  muscles,  and  showed  that  the  same  irritation 
to  heart,  intestines  and  voluntary  muscles  gave  in  each  case  the 
characteristic  sort  of  contraction  producinl  by  normal  inner- 
vation. Kiirschner  believed  that  the  activity  of  the  ganglia 
incited  motion  "as  wat«r  drives  a  mill,"  while  tlie  cord,  be- 
sides exciting  action,  at  the  same  time  pre«crit»ed  its  forms. 
Bingle  movements,  as  flexions,  extensions,  etc.,  he  believed 
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were  rcflexly  comhined  In  th«  cord  :  the  "  sfa||!le  MOtiooR.  of 
which  every  part  of  the  bcMiy  is  capable,'*  ve  co*ordiDai«d 
in  the  medulla  obifitiffaia^  vhile  the  moTemenCs  of  the  lunhi 
aroRombined  into  co-oi-dinated  movement  within  the  pftri»i»««I- 
Inm.  RunH;huer^  however,  agrees  with  Miiller  that  Hall'a 
hypotheftis  of  a  complete  and  special  excito-motor  »y6l«m  is 
nnt'^nable,  and  thinks  we  might  as  well  accept  StilUng's  argu* 
ment  that  tbere  are  epecial  nerves  for  the  sensations  of  heftt 
aud  cold. 

The  theory  of  Mai-shall  Hall  at  once  excited  interestf  eeped* 
ally  in  Germany,  where  it  has  led  to  many  fruitful  investi- 
gations, and  provoked  many  controversies.  Rudolph  Wagner 
declared  it  a  mere  hypothesis,  while  Henle  a»sert«d  that  all 
grey  substance  acts  reflexly.  Dnpn!  rejected  the  hypothesis 
of  a  special  excito-motor  system  and  aissnnietl  tiiat  redex 
functions  are  me<Iiat«<t  by  peculiar  comm unicatiDg  fibres  in 
the  cord.  Budd  distinguished  two  species  of  refiex«^,  one 
eentereil  in  the  brain  and  attended  by  sensation,  and  another 
in  the  cord,  unattended  by  sennatiou.  Hany  observations 
were  made  to  determine  the  tmth  of  HalKs  statement  that 
brainless  animals  never  moved  spontaneously;  while  the  pecu- 
liar psychological  tarn  which  the  discussion  often  took  shows 
how  far  metaphysical  conc*eptions  had  pervaded  even  the 
mdical  profession. 

While  the  French  society  for  the  study  of  condemned  crim- 
inals achieved  very  little  for  science,  a  single  carefnl  experi- 
ment by  Bischoff  aud  two  of  bis  colleagues,  though  attended 
with  only  negative  results,  deserves  mention.  The  head  and 
body  of  a  freshly  decapitated  murderer  were  placed  by  the 
authorities  at  his  disposal.  Objects  were  thrust  toward  the 
«yea,  the  word  ''pardon"  was  shouted  into  the  car,  a  strong 
tincture  of  assaftetida  was  held  I)e.fore  the  nose,  but  all  abso- 
lutely without  result.  Slight  and  repeated  movements  of  the 
jaw  and  tongue  followed  the  application  of  collodion  to  the 
latter.  Spirit-s  of  wine  produce<l  the  same  eflect.  These 
movements,  however,  were  thought  to  be  due  neither  to  sensa- 
tion nor  reflex  action,  but  to  Irritation  of  the  severed  ends 
of  nerve-fibres  in  the  spinal  cord.  All  these  oKservations  were 
made  withiu  less  than  one  minute  from  the  fall  of  the  execu- 
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tloner's  sword.  The  features  were  calm  and  natural  as  in  life, 
only  the  eye-lids  were  iiailially  dosed  and  (he  pupil  slightly 
dilated.  There  was  also  reason  to  believe  that  he  was 
perfectly  conscious  at  the  moment  of  the  fatal  blow.  The  eye* 
lids,  la»bns,  conjunctivu,  mucus  membrane  of  the  nose,  mouth, 
aod  throat  were  next  touched.  A  needle  was  thrust  iuto  the 
central  cud  of  the  severed  cord,  which  was  »lso  touched  with  a 
caustic  substance,  all  within  the  next  one  or  two  minutes,  but 
no  further  movements  whatever  were  obsen'ed,  iudicatiug 
that  the  nerves  had  ceased  to  be  irritable  and  that  conscious- 
ness was  extinct.  The  severed  carotid  arteries  of  the  body 
were  tied  up  as  soon  as  possible,  andaliout  half  an  hour  after 
the  blow,  it  was  irritatwl  in  various  ways  and  places,  bnt.  al- 
though  direct  application  of  electricity  (siused  contraction  in 
various  mnsules,  there  were  no  signs  of  reflex  functions.* 

Volkmann  who  had  previously  expressed  the  belief  that  the 
(»rd  had  sensory  functions,*  was  led  later  to  change  this 
opinion,  and  to  write,  after  recapitulating  Hall's  argument, 
as  follows  :  "Strictly  considered,  however,  such  experiments 
prove  only  that  that  part  of  the  Iwdy  furnished  with  the 
brmin,  does  not  feel  the  irritation  of  that  part  which  has  been 
severed  from  its  connection  with  the  brain.  But  whether  the 
isolated  conl  does  not  have  sensations  of  its  own,  olwcnre 
though  they  be,  is  not  manifest.  In  lower  animals  the  sensi- 
tive principle  is  unquestionably  divisable ;  whether  anything 
analogous  can  be  assnmiil  for  higher  animals,  can  scarcely  be 
decided.  All  throngh  the  history  of  psychic  development, 
sensation  necesHarily  preoedea  volition,  so  that  a  sensitive 
organism  without  voluntary  motion  is  easily  conceivable. 
Yt*t  an  observer  of  another  organism  can  infer  the  existenoe 
of  BensatioD  only  from  the  play  of  voluntary  motion.  Heooe 
although  the  latter  ceasus  witli  decapitation,  sensation  itself 
U  not  noceesarily  lost;  its  demonstrability  twcomes  impossi- 
ble. Impossible  «a  it  is  to  prove  tliat  decapitated  vertebrates 
ara  Uueiuihle,  still  we  are  unable  to  assume  for  them  tJie 
powor  of  soosation.  At  any  rate  we  have  no  occasion  to  oon- 
oeive  oonsciousneas  as  divisible  iu  the  higher  animals,  and,  as 
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above  explained,  we  eazi  ausume  the  pover  of  sensation  to 
exist  only  where  the  perceptions  of  nerves  of  senge  be- 
come the  po&sesaion  of  consciousness.'"  Volkmann  do«8 
not  r^^ard  the  brain  of  the  lower  animals  as  exclusively  the 
organ  of  the  bouI.  Of  animaJK  which  have  the  cord  and  me- 
dulla oblongata  intact,  Volkmann  says,  their  movements 
cannot  be  called  reflex.  "  Rather  the  entire  hehnvionr  of 
animals  so  mutilatetl  is  so  characteristically  psychic  that  we 
have  no  t«nable  ground  to  deny  the  cooperation  of  the  psy- 
chic principle.  It  only  seems  doubtful  to  me  what  height  of 
development  the  soul  can  reach  with  so  small  an  amonnt  of 
brain  matter.  I  consider  it  probable  that  the  condition  of 
the  Boul  in  suchca^es  isdreara-like.  Sensations  are  certainly 
perceived,  only  they  ranst  be  more  obtuse  and  very  limited 
after  the  removal  of  the  specific  organ  of  sensation.  Obscure 
conceptions  ( Vorstellurtffen)  seem  also  to  be  present  with 
which  the  first  efforts  of  the  animal  arc  connected  and  from 
which  again  movement*  proceed.  Such  movements  do  not 
rise  indeed  to  the  full  freedom  of  volition  ;  and  just  as  little 
do  thpy  sink  to  the  mechanism  of  reflexes."' 

Later  Volkmann  opposes  Marshall  Hall's  assumption  of  a 
spinal  exeito-motor  system  ;  for  upon  this  theory  not  only  must 
the  nnml>er  of  specific  filires  l>e  inc^reasecl  to  an  impossible 
extent,  but  the  fact  cannot  be  explained  that  stimulation 
of  a  single  sensory  fibre  may  excite  a  very  few  motor  fibres  or 
a  vast  nnmlver,  or  in  fact,  all  the  motor  nerves  in  the  body." 


>  WagDer'8  ilNudworterbuch,  Bd.  I,  1842,  p.  676. 

•A.  W.  VoIkitJAnti.  artlt'le,  Gcblm.  WHjjner'ft  nandwortfrbuch  der 
Physlolugtc.  Vol.  I,  1842,  p.  682.  Tlie  pn.-(l$e  status  ot  the  debate  is 
nell  dhowD  hy  the.  experiment  to  which  Vulkmaiio  here  appeals.  A 
frof{,  from  which  he  had  Just  rerao%'o<d  forebniin,  cerebenum  and  optic 
lob«i!i,  waft  plHi^ed  In  a  shallovr  dUh  of  vatt^r  and  lay  motionless  aod 
apparently  dead  for  half  iiu  hour.  At  IIh^  end  of  this  time,  it  raised  Ita 
head  a.4  If  for  br*^ath,  and  after  a  while  l>efi;an  of  Ua  nwn  accord  to  Bwim, 
making  the  niutitms  at  Arst  clunifiily  and  EifterwanU  with  more  precl- 
Rioo.  The  inDvem«ntR  here  could  In  no  nenoe  be  called  reflex  (Volk- 
maoD  (tupposed),  because  they  do  not  begin  as  stimuli  at  the  sUo  which 
axe  carried  to  the  spinal  cord  nod  thence  reflected  into  the  muscles ;  lh« 
action  wa^  only  oiiltvitnl;  it  hcgiiD  Hpontaneoosly  In  the  conl.  Dut  (he 
entire  ah>ience  of  external  ntimull  Ir  ditflcult  to  prove,  and  In  this  cue 
veuuiiity  ot  the  biood  and  cuulact  witli  the  water  are  wholly  neglected. 

'Volkmann,  Nerveu  Phvaiologie,  In  Wagner's  Handwurt6rbuch,  Vol. 
11,  p.  54ft-7,  l&U. 
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Hall  had  nuule  some  explanation  of  how  the  fwnHory  irrita- 
tion passed  throngh  tbe  cord  in  beinp  n^flocted  out*'ard  into 
motor  nen'eH  ;  but  lie  dotiH  not  liimself  attarb  niiitit  weight 
to  this  point.'  Grainger  tlioagbt  he  found  in  each  spinal 
root  a  portion  which  turned  upward  toward  the  brain  and 
another  portion  whirh  buried  itself  immediately*  in  the  cord. 
Spies,  carrying  the  fallacy  a  step  farther,  assnmed  a  direct 
connection  of  exeitomotor  fibres  with  each  other  in  thecord. 
To  all  this  Volkniann  ob)ect<^l  on  the  ground  of  too  great 
complexity,  and  argues  at  considerable  length  for  the  bypoth- 
esis  of  a  trauKmiHsion  of  irritation  from  one  nerve  fibre  to 
another.'  This  may  occur  for  all  nerves,  in  the  cord,  in  plexi, 
in  the  ganglia,  and  in  the  brain  ;  while  the  law  of  isolated  con- 
ductivity holds  for  tbe  peripheral  nerves.  Not  only  is  reflex 
action  thus  explained,  but  oU  Bympatbctic  movements  and 
eensations  and  even  delirium  traumaticum,  where  a  painful 
wound  causes  delirium  without  fever.  Even  indistinct  vis- 
ion and  a  defective  musical  ear  are  perhaps  due  to  the  traufi- 
ition  of  the  irritation  from  the  nerve  previously  affect«d  to 
the  others  which  lie  near  it ;  and  we  learn  to  distin^iish  flue 
motions  and  tones  probably  by  learning  to  isolate  the  action 
of  nerves.  In  fatigues  which  are  painful  the  state  of  the 
iSaotor  nerves  springs  over  lo  the  sensory,  and  in  this  way  the 
normal  association  of  movement  may  sometimes  be  explained. 
The  removal  of  the  brain  or  the  inhibition  of  its  action  in 
r#l«ep  increases  the  facility  of  such  transitions  in  the  cord  ; 
'trhfle  attention  sometimes  causes  more  perfectly  isolated 
conductivity  of  the  fibers.  Nerve  activities  which  are  natur- 
ally isolated  may  become  combined  by  habit  and  training 
tad  may  be  re-isolated  by  disuse.  The  excitation  of  many 
AbfM  may  In  this  way  sometimes  be  concentrated  upon  one 
point. 

The  elaim  for  priority  iu  formnlating  tbe  excito-motor 


■  Marshtll  U*ll.  New  Memnlra  on  the  Nerrooi  Sjiteni,  pp.  37-^,  Ixid- 
doa  1M3.     After  oml  11  UK  U  the  ^' questlo  toAxtnoe   vax«Ca"  amooK  writ- 

■tvpon  r^«x  nc-tlou,  lie  adds  wUh  reference  to  Hparatfl  rolltlonnl- 
[aeiuorTaod  exclto-motor  flbnis:  "  nottiia^  of  th«  kind  hM  ever  t»e4>o 
proTvd;  ihe  two  dUttoi-i  ordert  of  flbrea  have  not  been  divided  or  Irrl- 
UMd  dlnitactlf." 

'  \Vk|;iier,  op.  di.  p.  Bi8.  et  seq. 
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hypothesis  was  made  {or  Johannes  H^er.  But  he  bimselr 
repudiates  this  and  8how>4  rhat  hia  vi«v  i.s  qntte  distinct  from 
that  of  Marshall  Hall,  and  in  many  respects  it  must  be  ad- 
mitted to  be  the  more  cooaeciaent  of  the  two.* 

MQller  maintained  that  it  is  by  no  means  necessary  that 
seosatioa  should  alvays  attend  reflex  action.  "Aocordio^ 
to  my  opinion,"  he  says,  'Hhe  stimnlation  of  a  sensory 
spinal  nerve  canses  a  centripetal  action  of  the  nenre  prindple, 
which  reaches  the  cord.  If  this  can  pass  on  to  the  sejuionum 
commune,  it  liecomes  a  contirions  sensation.  But  if,  on 
accoant  of  section  of  the  spinal  cord,  it  cannot  reach  the 
sensorinm,  it  expeads  its  entire  force  as  a  centripetal  action 
npon  the  cord.  In  both  cases  reflex  movements  may  restilc, 
in  ^e  first  instance  attended  by  oonseions  sensation,  in  (he 
second,  not.'' 

As  many  German  physiologists  since  hare  done,  Muller 
rejected  Hall's  hypothesis  of  specific  excito-motor  fibres. 

Ffliiger  b^n^n  his  able,  bnt  somewhat  violently  polemic, 
work  by  declaring  in  bis  preface  that  consciousness  is  motion, 
and  has  no  being.  As  such  it  is  »  part  of  the  great  life  of  the 
world.  Consciousness  exists  only  where  central  nerve  sub- 
stance is  found.  It  is  extended  in  space  and  by  whatever 
name  it  is  callefl,  whether  sensorium  or  sonl,  it  is  divisible 
in  all  anlxnals  with  its  material  snbfitratam.  Alter  a  short 
discussion  of  other  views,  recognizing  especially  Whrtt,  Pro- 
chaska  and  Legallois  as  his  predecessors,  he  proceeds  to 
develop  as  follows  his  well  known  theory  of  a  ''spinal  cord 
souL  " 

Befiex  action  Pfliiger  defines  to  be  the  operation  of  that 
ncnro-physic  mechanism,  by  means  of  which  the  peripheral 
sensory  fibre,  by  whatever  cause  excited,  alters  through  the 
mediation  of  the  spinal  cord,  the  ordinary  state  of  excitation 
of  definite  motor  nerves." 


'MUller,  niiDdbuoh,  Vol.  I,  p.  612.  See  aJbo  Ihi  Bols-Rermond. 
GedftchtnlsB  Rede  aof  JohntiDeB  MUller;  Id  Abliaadl.  d.  k.  Akad.  d. 
WlsBCnKh..  zu  Borlln,  ISfiS. 

•  PflUger,  Die  eeuforinchen  Puactionen  dei  Rfickenmarks.  BerllD, 
1853,  p.  02.  This  work  aUo  conulDft  vdluRble  reffrenct'S  to  tbe  earlier 
Ilcerutare  relating  to  tbis  ijue»tiua. 
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The  change  thus  caused  in  motor  nerves  may  be  of  such  a 
nature  as  to  efiect  the  shortening  of  the  muscles,  giring  ne  a 
rrflex  rontrartion  or  reflex  cramp  ;  or  it  may  cau»e  the  muscle 
to  relax,  resulting  in  the  phenomenon  of  reflex  inhibition  or 
paralytiia.  These  processcK,  he  remarks,  must  be  widely  dis- 
tinguished from  those  of  sympathetic  or  irradiateti  sensations. 
These  latter  have  been  explained  by  some  as  occurring  in  tho 
spinal  gBn;;!ia,  which  art  as  imperfect  coniluctors  and  arrest 
weak  excitations,  while  stronger  impulses  spring  over  and 
stimulate  neighboring  fibres  and  are  reflected  outward  a<*oord- 
ing  to  the  law  of  isolated  conduction.  This,  however,  is  not 
sufficient,  for  sympathetic  sensations  arise  in  nerves  which 
pass  no  ganglia,  e.  f/.  nasal  tingling  from  looking  at  the  sun, 
and  in  those  which  enter  the  cord  remote  from  each  other. 

BeSex  action,  Pfloger  believed,  could  be  best  studied  in 
len  and  so,  aft«r  searching  through  a  great  number  of  coses 
of  reflex  neurosis  from  German,  French  and  English  patho- 
logic-al  literature,  he  was  led  to  his  well  known  laws  of  reflex 
action,  which  he  states  as  follows : 

L  Law  ok  Unilateral  Bkplexes, — //  peripheral  Mim- 
ufafioH  raH-fiJ*  fonfmcfion  in  onl(/  one  ha}/  of  thv  fnxlt/,  the 
euntractiou  always  occrtrx  tm  the  name  side  aw  /A^  jttimulusj 
and  in  gentml  those  mttsctejf  contract  whose  nerves  arise  frotn 
^ihat  seymnit  of  the  cord,  to  ichich  the  irritated  sensory  nerv« 
ftonys. 

U.  Law  of  Refxex  Symjiktky. — If  the  ejects  of  ttim- 
utafiny  a  sensory  nerve  ujnm  one  side  txtrmi  to  the  other  ttde^ 
only  such  nuitor  fbres  are  called  info  activity  as  rftrrespond 
%rith  thosp  tchich  are  already  exri/ed  on  the  side  of  the  stim- 
ulation, 

ni.     Law   of    Uxeqcal   Contkaction    ox   tub   two 
IDEB. — If  the  roji/rarJion  is  unequal  on  the  tvoo  *ide»,  the 
9tr<fnger  rejtcx  is  ahcays  on  the  side  of  the  stimulation, 

IV.  Law  of  Keflex  Ikkadiation. — /.  M'hen  slimtUa- 
Hon  of  a  cerebral  nerve  cause$  rejtex  contractions,  the  motor 

•rtw  tx>neemed  is  invariafAy  either  in  the  namt  Ivvef  as  (he 
'menaory  ntrvft  or  it  is  further  dotcutrartt  toward  (he  medulla 
obtontjata*    2.  When  stimulation  of  a  spinal  nerve  cawu^ 
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re^fx    contractions    beyond    its   oum   tepwntj   irradiation 
alway»  takes  place  toward  thv  medvVa  oblonf^ata. 

In  the  former  case  the  nerve  stimulated  maj  be  a  nerre  of 
special  sense;  thus  for  example,  an  irritation  of  the  optic 
nerve  is  reflected  outward  along  the  ornlo-motor. 

V.  The  Law  of  the  Thkke  Looatio^  of  Befi.bx 
CoNTBACTio\8. — Up07t  stimtUatioii  of  a  nenaory  nenxj  re- 
JlexeJt  can  tKcur  in  only  thrrf  parts  of  the  bftdy.  These  an : 
a.  at  the  level  of  the  stimolated  nerve ;  b.  In  parts  inner- 
TSted  from  the  mcduUa  oblongata;  e.  in  the  whole  body. 

Alter  citing  patholotnoal  cases  illastrating  these  laws  in 
full,  PflUger  describes  his  own  experiments.  By  the  first  law 
the  trnuks  of  eels,  fish  or  salamanders  (which  move  in  but 
two  directions),  if  separated  from  the  brain  and  Irritated  on 
one  side,  e.  g.  by  a  candle  flame,  should  be  drawn  directly 
towards  the  side  irritated  and  thns  fully  into  the  fire.  He 
found,  however,  the  opposite  always  the  case.  Even  a  small 
end  of  the  tail  was  reflected  away  from  the  fire.  Bat  if  the 
animal  had  been  put  under  the  influence  of  strychnine,  its 
tall  followed  the  law  and  reacted  into  the  flame.  This  difler- 
ence  he  infers  to  be  due  to  the  presence  of  a  rudimentary  con- 
sciousness In  the  former  case.'  Exactly  similar  resnlts  were 
obtained  from  young  kitt«ns  in  which  the  spinal  cord  had  been 
divided  in  the  dorsal  region.  The  whole  snbject,  however, 
may  best  be  studied  in  the  frog.  When  the  skin  of  a 
decapitated  frog  is  pinched  in  the  middle  of  the  belly,  both 
feet  strive  to  push  the  hand  or  tweezers  away,  while  if  the 
same  place  be  touched  with  acid  the  reaction  consisfe  in  nib- 
bing the  irritated  spot.  If  one  side  be  irritated  and  the  leg  of 
the  irritated  side  be  severwl.  the  other  leg  is  slowly  brought 
around  to  remove  the  irritating  object. 

Finally  PflUger  nrges*  that  If  the  brain  were  the  only 
organ  of  sensation,  all  sensory  fibres  must  go  to  it  and  that 
after  section  of  the  cord  an  irritation  of  the  npper  soHace  of 
the  section  would  cause  sensation  which  by  the  law  of  eceea- 
trie  projection  would  seem  to  be  located  in  all  part«  of  the 


'Op.  rlc.  p.  ilair. 
■Op.cit.p.  ISOff. 
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1>ody  below  the  aection,  while  an  irritation  of  its  lower  qot- 
(aoe  woald  cause  contraction  of  aU  the  voluntary  muscles 
below  the  section.  The  tact  ia,  however,  t-hat  it  the  upper 
part  of  the  cord  be  injured  tlie  sensation  of  pain  Is  located  not 
in  the  legs,  but  in  a  band  around  tlie  Iwdy.  While  if  the 
-oord  be  gradually  destroyed  from  above  downward,  instead  of 
motions  of  all  the  parts  at  onoe,  the  muscles  of  the  arms. 
breast,  belly,  thigh,  etc.,  are  suocessively  stimulated.  These 
facts  go  to  prove  that  both  motor  and  sensory  nerves  end  in 
their  respective  levels  of  the  spinal  cord  and  not  in  the  brain, 
which  so  many  would  make  the  sole  organ  of  sensation  and 
volition.  The  brain  Pfliiger  regards  as  a  reservoir  of  motor 
forces.  By  its  instrumentality  tsensations  can  l»e  compared, 
and  expressed  verbally  and  otherwise,  while  the  cord  can 
respond  only  by  moving.  Even  motion,  however,  is  prob- 
ably not  a  certain  index  of  the  presence  of  the  dull,  undiffer- 
entiated sensations,  which  are  assumed  in  the  cord  and  which, 
it  would  seem,  must  rise  above  a  certain  threshold,  before 
motion  can  follow.  In  the  reflexes  during  sleep,  Pfliiger  also 
olmer^^ed  that  if  the  nostrils  of  a  sleeping  child  be  tickled  and 
the  hand  on  that  side  gently  held,  the  other  hand  is  brought 
to  the  irritated  i>oint,  and  he  expressed  the  belief  that  none 
of  the  functions  of  the  sensorinm,  extended  through  the 
rer»*)>ro-8pinal  system,  are  susitended  during  sleep,  but  that 
sensorial  activity  is  reduced  nnifornily  throughout. 

The  bitterness  and  arrogance  of  Pfluger's  style  is  in  atrango 
contrast  to  the  calm,  impersonal  tone  of  Lotze's  argnment  and 
reply.  Lotze,  it  sbonld  l>e  premised,  had  pi-eviously  urged 
that  reflexes,  and  perhaps  the  lower  forms  of  instinct,  are 
purely  nuK^hanical.'  Nature,  be  says,  must  lead  the  soul  by 
the  band  a  little  way  into  the  strange  land  of  space  and  mat- 
ter. For  each  stimulus  that  breaks  upon  it  from  the  outer 
▼orld,  a  me<>hauiHui  must  be  furnished  ready  made  to  its  use 
which  shall  resjnnd  with  an  appropriate  movement,  or  the 
Impolne  to  it  (p.  194.)  By  this  means,  nature  shows  the 
Immaterial,  nnspatial  soul,  by  purely  physical  connections, 


■  Ixiiae.    toidiici.    Wagiier'i  HuDdwurterbucb  ilcr  PhTttol.,  Vol.  II, 
p.  191. 
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wbM  parpo8ive  movcmentfi  to  make.  Alter  the  soul  learDyj 
thette  elrmnntarr  motions,  it  weaTes  tfaem  in  erer  lielMr  mad. 
more  complicated  patterns ;  bat.  them  ekmcnto  ttitfiMnwirwi. 
it  can  neither  invent  nor  oonstmet.  They  are  like  tbt  lc<l<ii» 
of  the  alphalwt  or  elementary  sonnds.  vhich  most  be  fiiat 
tearned,  and  which  reason  may  then  combine  in  coontiem 
ways  into  words  and  seutencee,  bot  does  not  alter  in  form  or 
nmnher. 

The  argument  partit^iilarly  addressed  to  Pfliiger  and  tlMM^ 
who  agreed  with  him  starts  from  the  general  assumption  that 
the  motor  states  of  the  souJ,  transformed  in  the  brain  altmQ 
into  pbysic-al  changes  of  matter,  are  propagated  in  tliis  new 
form  through  the  ceutrifngal  nerres  to  canse  contractions  of 
the  muscles.  And  conversely,  physical  changes  set  up  in  the 
peripheral  ends  of  sensory  nenes  are  conducted  unaltered  in 
character  to  the  brain,  where  occur  all  those  prooeeaes  by 
which  physical  excitation  is  transformed  into  the  peychie 
form  of  sensation,  a  feeling.'  After  repeating  Pfliigers  ex* 
periments  with  the  decapitated  frog,  which,  when  one  foot 
was  amputated,  used  the  other  to  remove  the  acid,  and  fho 
eel's  tail  M'bich  reacted  from,  instead  of  into,  the  iLuue,  IioUo 
calls  these  movements  not  only  teleological,  but  at  tbe  santfti 
time  adapted  to  the  special  circumstances  of  the  stimulus. 
And  he  pronounces  them  not  dne  to  intelligenoe  or  sensation 
present  in  the  cord^  bnt  to  the  ajter  eff'ecis  of  these.  Acta  of  thfrJ 
conscious  will,  he  says,  leave  behind  "  not  only  nnconscIouB 
recolleitions,  bnt  also  physical  impressions  in  the  organs  of 
Uie  central  nervous  system,"  and  these  latter,  as  well  as  the 
soul  itself  are  sufficient  to  account  for  Pfliiger's  phenomena. 
States  which  can  be  first  caused  only  by  consciousness  may 
actively  persist  as  conditions  of  a  substance  after  consciousness 
has  vanishcil.  By  practice  and  training  a  secondary  character, 
which  sun-ives  decapitation,  is  thus  imparted  to  subordinate 
centres,  ennobling  the  already  complex  apparatus  by  the  pos- 
session of  new  associations  between  sensation  and  motdon.' 
Pfliiger,  he  continues,  might  have  argued  a  limitless  series  of 


'  Lotze-     G*^ttingfln  g^Iehrte  Anzelgcr.     ISfiS,  III,  p.  1737  IT. 

•ThlB  notion  ol  Lutzt-'f  hns  rei-eived  corroboration  In  the  experimentl 
of  Steloer,  irvieRect  in  the  laet  numbtr  o(  ibis  Jolbmal,  Vol.  Ill,  No.  % 
(1890.),  p.  197,  middle  of  th«  p«ice. 
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sonls  lor  all,  even  the  smallest,  function  and  part  of  the  body  j 
each  80q]  stimnlated  to  greater,  though  we  know  not  what, 
activity  by  severing  it  from  its  superior  centre.  All  this  we 
muBt  reject  as  incompatible  with  the  unity  of  the  individual 
soul.  In  the  light  of  this  conception  Lotze  attempted  to  ex- 
plain in  detail  Pliiger's  Laws  of  the  phenomena  and  foand  bis 
crucial  experiments  too  uncertain  to  sanction  the  inferences 
drawn  from  them. 

Tint  once  more  the  ai-gument  swings  to  the  other  extreme, 
and  this  time  wi(h  the  weight  of  Anerbach's'  authority. 
Anerbach  repeated  Pfliigcr's  experiments,  he  tells  us,  on 
more  than  three  hundretl  frogH  and  many  eels,  pikes,  tritons, 
snakes,  lizards  and  rabbitfi,  and  reaches  the  conclusion  that 
payrhic  force  may  be  set  free  in  any  part  of  the  brain  or 
spinal  cord.  Hence  the  integrity  of  consciousness  suffers.  U 
the  central  nervous  system  Is  injured.  It  is  difficult  to  see, 
however,  wherein  Anerbot^h  carried  (he  argument  tieyond  Ihe 
point  at  which  Pfiiiger  left  it.  He  nowhere  even  reaches  the 
level  of  Xx)tze'B  view. 

With  Lotie  we  do  advance  in  thought  a  step  beyond  the 
compamtivfly  cnide,  simple,  mechanism  of  Marshall  Hall 
to  a  mechanism  of  the  utmost  delicacy,  a  mechanism  suscep- 
tible of  the  nicest  adjustments,  capable  of  education,  and  of 
prolonged,  independent  and  complex  activity.  And  why  is  it, 
qneriea  Lotze,'  that  the  whole  world  bristles  up  the  moment 
the  tact  of  mechanism  in  psychology  is  mentioned!  Men 
aeem  to  think  that  the  kouI  loses  something  of  its  dignity  and 
that  the  highest  moral  interests  are  endangered,  11  we  do  not 
attach  to  the  smallest  details  of  life  the  full  openition  of  free 
will.  '*  This  is  the  dogma  of  the  schools."  On  the  other  hand 
how  much  of  our  education  is  directed  to  the  very  end  of 
making  the  daily  round  of  life  mechanicalT  Habit,  as  people 
term  it,  is  only  another  name  for  mechanism. 


<Ao»rb«ch.    Otlnrbors'i  Zeluchrtn  rUr  kiln.  Mad.    1860.  pp.  423— 96. 
*  Warner's  niind«On«rbacb,  Lotse,  op.  cU.  p.  WO. 
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ON  A  CtTBIOUS  VISUAL  PHEXOaTEXON. 


Bz  PBOr.  Joseph  LeConte. 


For  some  years  past  I  have  observed  a  visual  phenomejion 
TFhich  is  80  conapicaous  and  even  brilliant,  that  it  8eems 
almost  incredible  that  it  should  have  escaped  the  attention  of 
Physiologistfl ;  ^Q^  yet  I  do  not  remember  to  have  Been  it 
mentioned.  If  it  has  been  already  discussed,  I  should  be  glad 
to  have  my  attention  called  to  the  fact.'  The  phenomenon  of 
which  I  Bpeak,  however,  cannot  be  observed  except  when  the 
retina  is  exceptionally  sensitive,  t.  e.  after  sleeping,  and 
especially  on  waking  ap  in  the  morning.  I  have  tried  in  vain 
to  observe  the  least  sipn  of  it  dnrinp  the  ordinary  course  of 
the  day,  or  when  the  retina  is  in  the  nsual  waking  conditioa. 
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B  mad  L,  €y»b»Jta  euraed  to  the  rtRhl ;  SSI,  bmiIsI  ooocare;  p  »,  polot  of  aMU; 
aUidb.divlmatbrtght,n.y»:oo,<}Vtic  nv^m.  ch  .chiamibt.  btlnd  spoui;  c  c,  o«- 
tni  HDoU  Th«  dotted  tlDoa  And  primal  l9tt«r»  ^  optic  &zm,  Uom  of  aic*lt,  Optlo 
aurrm,  ceatnl  apoU.  e»c..  la  otter  pvjriOfww  of  ih#  eyw. 


■Since  writing  the  above,  Pres.  Hall  has  called  my  attention  to  tha 
fact  that  th«  pheDomeiion  1b  noticed  by  Helmholtz,  (Optvjnt  pAyitoto- 
ohue  p  268),  But  I  fiud  the  deacrlption  ingufllcleut  and  the  vi«ia] 
appearaoce  aomewtiac  differeot  Irwm  that  iu  ray  own  ca»e. 
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If  on  first  waking  np  in  the  morning,  the  lids  be  closed, 
and  the  eyes  be  tnrned  strongly  to  one  side  or  the  other,  as  if 
to  look  at  a  point  on  the  extreme  verge  of  the  visnal  field,  two 
brilliant  cirelea  of  radiating  lines,  surronnding  each  a  blank 
space,  are  momentarily  seen,  one  on  each  Kide  of  the  point  of 
Bight.  On  turning  the  eyes  strongly  in  the  opposite  direction, 
they  again  flash  out  of  the  dark  field  on  the  other  side  at  the 
moment  of  extreme  strain  of  the  ocular  muscles. 

The  figure  represents  the  eyes  turned  strongly  to  the 
right  and  directed  to  the  point  of  sight,  jw.  The  brilliant 
circle*  are  represented  by  a  and  b.  I  have  tried  this  ex|wri- 
ment  hundrtKlx,  |>erhaps  Lhousajids,  of  times,  and  always  with 
the  same  result,  but  on  ac<-ount  of  the  flashing  momentariness 
of  the  appearance,  and  still  more  on  at'connt  of  itH  occurring 
at  some  distance  from  the  point  of  sight  (where  only,  form  is 
aocnrateJy  given),  it  is  diOicult  to  make  an  exact  picture. 
What  1  Iwive  given  is  very  nearly  what  it  seems  to  me. 

Bach  is  the  phenomenon — what  is  the  explanationt  Every 
appearance  in  the  visnal  field  is,  of  course,  the  representative 
of  A  corresiKinding  change  in  the  retina.  What  is  the  retinal 
correspondent  in  this  case!  I  am  <juit«  sure  it  is  the  biind 
tjtot  or  iioint  of  entrance  of  the  optic  nerve  into  the  eyeball; 
or,  to  be  more  accural*;,  the  blank  space  from  which  the  bright 
rays  divei^e  is  the  representataon  of  the  blind  spot,  and  the 
circle  of  bright  rays  represents  the  retina  immediately  sor- 
roonding  it.  The  cause  of  the  phenomena  is  this:  when  the 
eyeliall  is  violently  turned  to  one  side,  there  is  a  correspond- 
ing strain  or  pull  on  the  optic  ner^'e,  and,  moreover,  the 
optic  nerve  is  strongly  bent  at  the  point  of  entrance  into  tJio 
eyeball.  In  the  figure,  the  dotted  lines  o'  o'  represents  the 
position  ftnd  length  of  the  optic  nerves  when  the  optic  axes 
arc  in  primary  position,  as  represented  also  by  dotted  lines. 
In  turning  the  eyes  to  one  side,  the  optic  nerves,  as  may  be 
Men,  are  tmth  lengthened  and  strongly  bent.  The  tiash  of 
light  is  produced  by  the  irritation  of  the  bacillary  layer 
immediately  surrounding  the  point  of  entannce  of  the  optic 
nvre. 

I  hftTe  aald  that  there  are  two  bright  circles,  one  on  each 
aide  of  the  point  of  sight,  one  corresponding  to  each  eye.  To 
which  eye  does  each  belongT  As  is  well  known,  the  op>tionervea 
enter  the  eyeballs  in  the  inside  or  nasal  side  of  the  central 
apotA  (see  figure).  But  impressions  on  the  nasal  halves  of 
the  two  retinffi  are  seen  doubled  homoni/tnoitJtl;/.  Therefore, 
of  the  two  bright  circles,  the  one  on  the  right  side  (n)  belongs 
to  the  right  eye,  and  the  one  to  the  left  Hide  (//)  belongs  to  the 
leit  eye.  I  have  found  in  my  experiments  that  the  leftside 
one  (A)  in  looking  right,  and  the  right-side  one  (a')  in  looking 
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left,  ia  the  more  brilliant.  The  resAOu  of  this  ii 
explained.  For.  except  in  looking  at  a  great  distance,  wit 
the  optic  axes  parallel,  it  is  evident  that  in  looking  right  it 
ifl  the  left  eye  that  is  more  turned  and  the  optic  norre  morft. 
pulled;  and  in  looking  left,  the  right  eye  and  right  optiO' 
nerve.  Bnt  again,  it  will  be  obeerred  that  the  rays  are  not 
equal  in  all  directions,  but  stream,  as  it  were,  backward  from 
the  direction  of  ocular  motion.  In  looking  right,  the  rays 
stream  to  the  left,  and  in  looking  left,  they  stream  to  the 
right.  Now,  since  all  retinal  impressions  are  reversed  in 
posittou  in  the  field  of  view,  this  means  that  the  retinal  im- 
pression is  greater  on  the  right  side  of  the  blind  spot,  in  the 
first  case,  and  on  the  left  side  in.  the  second  case.  In  other 
wonis,  in  both  cases  the  stimulation  of  the  retinal  rods  is 
greatest  on  the  side  toward  which  the  optic  nvrif  tjt  htiit  by 
the  motion  of  the  ball.  The  stimulation  is  probably,  there- 
fon*,  more  by  cruJtJnttff  than  by  putlintj. 

Many  attempts  have  been  made  to  detect  some  representa- 
tion of  the  blind  spot  in  the  field  of  view.  In  moat  of  theae, 
the  expectation  seems  to  have  been  to  find  a  black  spot,  Or  a 
dark,  or  dim,  or  dusky  or  clouded  spot.  But  such  expecta- 
tion iM^trays  a  mi.s<'onceptiou  of  tlte  natiii-e  of  the  blind  spot. 
This  spot  is  an  inneimtivr  sjn>t,  and  its  representative,  there- 
fore, is  an  invixihle  upot,  i.  e.,  a  spot  where  objects  disappear 
from  vifw.  It  cannot  lie  a  dark  or  dusky  spot,  or  a  spot  of 
any  kind  diffurfntiateAl  J'rfun  the  f/^/wral  jicM,  (or  then  it 
would  be  a  visiMe  spiU,  which  it  is  not.  As  it  cannot  be 
differentiated  from  an  even  field,  like  a  white  wall,  or  the  sky, 
tiie  mind  extends  the  general  color  of  the  neighboring  field 
over  it.  We  seek  in  vain,  therefore,  to  tiud  a  visible 
representation  of  the  blind  spot  in  the  field  of  view.  Uut  in 
the  experiment  described  above,  the  place  of  the  invisible 
spot,  or  the  spatial  representation  of  the  blind  spot,  is 
distinctly  observed  in  the  dark  field.  >'ot  that  the  spot  itself 
is  differentiated  from  the  general  field,  but  the  parts  immedi- 
ately surrounding  the  invisible  spot  are  differentiated,  both 
irom  it  and  from  the  general  field.  We  know  of  no  otlier 
experiuieut  that  brings  out  clearly  the  place  of  this  spot. 


A  COUirriNG- ATTACHMENT  FOB  THE   PENDULUM- 
CHBOUOSCXJPB. 


William  Motes,  M.  D. 


In  the  April  number  of  this  Jouknal  Dr.  E.  C.  8anfo«3 
described  a  form  of  chronoscope  in  which  the  principle  of  Che 
vernier  is  applied  to  the  exact  measurement  ol  time,  and  the 
present  apparatus  i»  simply  an  addition  to  hi.s  chronoscope 
by  vbich  the  Imats  of  tlie  slower  pendulum  are  recorded 
mechanically  and  indicated  on  a  dial.  The  countingattach- 
ment  is  simple  and  inexpensive,  and  may  easily  be  made 
without  the  assistance  of  a  mechanic. 

The  principle  of  the  apparatus  is  simply  that  every  time 
the  slower  pendulum  reaches  the  middle  of  its  arc  it  makes 
an  electric  circuit  (independent  of  those  mentioned  by  San- 
ford),  sending  the  current  through  an  electro- magnet  which 
pulls  forward  the  arm  of  a  lever,  which  in  its  turn  shoves  for- 
ward a  cog  of  II  cogwheel,  on  the  axis  of  which  is  attiSched  a 
second-hand  moving  over  a  dial.  When  the  pendulum 
swings  past  its  centre  the  circuit  is  again  broken  and  a  spring 
pulls  the  lever  back  to  its  original  position. 
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The  constnirtion  of  such  an  instrument  is  very  simple,  and 
the  cost  trifling,  one  dollar  being  sufficient  to  cover  every- 
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7iy  %\^  »A  4««n  vawcare  ta  ■oMmd  «■  ifnil 
#«»•  f  Ihyi  teflkM  ta  #K,  vift  »  arm.  /,  aHm  «f 

fc»—  m^iifjM  thmtpMm  the  coc*****  The  eztnt  ol  ftc 
MWMMM  «r  AftanMtani*  nc«bfted  br  theaecw^  y,  PMH^ 
AfMglKAMMn  ynniliB  rinrt.  ■■!  taili  m  Mi  ianer  tad  » 
0iM««f  mUMrjvifaMt  wUchtfaeaiMitnctadnvBbMk  br 
m  «fvta««  /ft  felM)  IcMfoD  or  whli^h  U  Renlated  far  nW^  or 
lMr«rto«  ite  pla,  />  (a  3i  iocb  brad),  vUeb  pMses  into  » 
MMlifiK  i^rtt  wrf  nbovD  fa  tbe  diagram.  A  pieoe  of  etxing 
idtuumu  Um  Wp  of  ibe  |iln  vitli  th«  Kpriog. 

At  tllM  «Dd  of  the  braai  anUf  I,  is  a.  ^mall  brass  dip,  M^ 
Unnit  tm  in  hx\m  coraioj^  oat  at  tig^t  aoglai  to  /.  Wlien  the 
«>oir*'ril  \m  M'fit  IhrouKh  the  magnet  the  lever  arm  comes  fbr- 
vard  aad  tba  dip,  M,  Hlriking  a  cog  turns  the  wheel,  while 
Iha  aawll  plMe  of  tin.  O,  Li  bo  soldered  to  the  arm  as  to  go 
down  bvCwoan  ivo  rouft  uml  prevent  the  cdip  from  moving 
lh«  wbaal  forward  more  than  one  cog  at  a  time.    Above  the 
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clip  is  soldered  at  right  angles  to  the  arm,  /,  a  small  pieoe  of 
tin  around  which  is  wound  a  small  rubber  band,  /',  which  by 
it6  pressure  on  the  clip  keeps  this  firmly  pressed  down 
againHt  the  cogs,  but  at  the  same  time  does  not  press  so 
tightly  as  to  prevent  the  clip  Iteing  pulUsl  back  over  the  cog 
behind  by  tiie  spring  wh^n  the  circuit  is  broken.  A  check- 
spring,  *S,  made  of  a  piece  of  brans  spring-wire  witli  a  small 
tin  arm  at  the  end  pniHses  against  the  lower  side  of  the  wheel 
and  prevents  thin  from  moving  backward  wheu  tiie  spring 
draws  the  clip  back  over  the  cogs  ;  this  check-spring  is  held 
io  position  by  a  binding  post,  which  allows  it  to  fa«  length- 
ened or  shortened  as  may  be  convenient. 

The  instrument  as  now  described  is  ready  to  be  attached 
to  the  chronosiope.  This  may  Ikj  done  iu  several  ways.  The 
following  has  l>een  tried  with  success.  A  second  wire  (the 
first  is  descrilM^d  by  Sauford)  is  run  down  the  side  of  the 
slower  pendulum  about  as  far  as  S  in  Sanford's  diagram, 
where  it  dips  In  a  second,  independent,  mercury  trough.  This 
second  wire,  at  it«  upper  end  runs  along  the  top  of  the  axis 
of  the  pendulum  and  has  its  tip  bent  over  so  as  to  dip  into  a 
shallow  trough  of  mercury  hollowed  out  of  the  wood  on  which 
rest  the  brass  plates  supporting  the  knife  edges.  The  object 
of  having  the  wire  end  in  this  way  is  that  it  may  not  interfere  at 
all  with  the  swinging  of  the  x>endu]um  ;  the  wire  is  practically 
part  of  the  iH^udiiluiii,  the  bent  end  tbatdi]>s  into  the  mercury 
offering  no  resistence  to  the  fre«  swinging  of  the  pendulum. 
The  counting  apparatus  and  a  battery  are  now  brought  into 
circuit  with  the  slower  pendulum  by  means  of  the  upper  and 
lower  mercuiy  troughs  just  described.  Thus  arranged  every 
swing  of  the  pendulum  sends  a  current  through  the  electro- 
magnet, pulling  the  armature  forwanl  and  forcing  the  clip,  jV, 
down,  pushing  the  cog  forwarcl  ami  turning  the  secondbana 
one  division  of  the  dial.  The  current  inking  broken  when 
the  platinum  point  swings  out  of  the  mercurj'  in  the  lower 
trough  the  spring.  A',  pulls  the  arninture  back,  while  the 
check-spring,  S,  prevents  the  wheel  from  going  backwards 
nith  the  clip.  3t. 

The  proper  position  of  the  dip,  -V,  and  of  the  stop,  O,  must 
l>e  determinMl  by  trial  ;  the  clip  can  first  be  fastened  to  the 
arm,  /,  and  then  the  place  for  O  can  readily  l>c  found,  it  lacing 
•O  placed  that  it  does  not  bind  against  the  cog  behind  when 
tbe  nrmaturo  Is  putle<l  back.  The  proper  position  for  the 
elieok  spring,  .S,  and  the  tt'nsion  of  the  spring.  A',  must  also 
be  fonnd  by  trial,  and  the  amount  of  movement  of  the  arms* 
tare  DeccH-Har}'  for  the  proper  turning  of  the  wheel  must  be 
regnlstcil  by  th©  screw,  J.  A  break-circuit  key  pliieed  in  the 
ctrcnit  enables  the  operator  to  stop  the  connting  apparatus 
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Dtu  Stirnkim.  Sin  BeUrag  xwr  Anatomte  d*r  OhtrfiUcht  d^g  GrotHirru, 
Mit  9  Orif^nal-AbbilduDj^eD  nod  1  Tatel.  Dr.  OsCAK  EU£ustai.li:r. 
Wlen  und  I^filpTilg,  1S90. 

To  the  deitrriptioD  of  the  frontal  lobe  the  nathor  devotes  a  book  of 
about  ODC  hundred  and  thirty  pages  and  cites  a  hundred  and  aeveuteen 
ftotbortttea  In  the  oourse  of 'hi*  nrgument.  'l*he  nryle  In  exceptionally 
ladd  and  vlicorouii  nnd  the  dfnt^-riptiond  c-unciite.  F'rom  thU  It  appears 
that  a  careful  and  conscientious  mithor  cam  dnd  a  good  deal  that  la 
worth  uyloi;  concerninK  the  extern»l  iippt-Hrance  of  «Ten  one  lobe  of  the 
bmtn.  'rhe  obMrvatioDH  were  riaade  on  freitb  brains  from  which  the  pfa 
had  been  removed,  and  over  400  hemisphere*  were  utilized.  In  de^crib- 
lag  the  «ulei  ami  gyri  of  thin  region  the  author  ha^  paid  particular atten- 
tkin  U>  the  variations  which  CKxar,  and  has  attempted  to  show  the  rela- 
dotu  between  the  extremt:  vitrintion^  which  are  observL-d  In  normal 
Indlvldualit.  The  value  of  this  method  becomes  at  once  apparent  when 
we  recall  that  the  brain?  of  all  >orl.))  of  defectives,  of  Individuals  possvs- 
dof  remarkable  or  peculiar  mental  attainments,  and  of  criminals  are.  Id 
iDereuInx  Dumber*,  the  subjects  of  description,  in  which  It  U  conttoo- 
ooalj  sought  to  associate  the  sculpturlafc  of  the  surface  with  the 
peowlArltles  known  to  have  ousted  durluK  life.  Under  these  clroom- 
■tuum  and  with  the  possibilities  of  the  normal  variations  but  Iraper^ 
fectly  recoeulzed,  it  Is  but  little  remarluible  that  a  good  many  appear^ 
ui«ea  of  the  briln  surface  which  have  been  desl^ated,  "  peculiar,** 
*' anomalous,"  *^atavUtlc,"  "crlmlual,"  '*  therlomorphtc,"  etc.,  are 
really  fonnd  to  be  variations  that  appear  In  the  normal  brain  and  to 
which,  therefore,  no  peculiar  slgnidcsuce  can  proi>erlj'  t>o  attached. 
The  material  of  the  book  U  arraof^ed  under  the  general  heads  of  Lim- 
iting Fissures,  Frlucipal  Sulci,  Secondary  Sulci,  Gyrl,  and  Comparative 
Anatomy. 

In  dlscDsilngtlio  various  sulci — besides  regarding  the  depth  and  con- 
stancy, the  time  of  appearance  In  the  frntna  and  their  comparative 
anatomy — the  reUiloun  of  the  lips  of  the  salcl  are  examined  to  see 
whether  either  of  them  ovt^riapi  thi'  other,  snd  most  especially,  sunken 
Cfii  and  Indications  of  branches  from  the  main  sulcus  are  sought.  It 
M  perhaps  due  mainly  to  care  in  the  study  of  tlie  laxt  two  points 
that  Eberstaller  is  able  to  harmonize  many  of  the  variations  which  at 
Srtt  aeera  Irreconcilable.  For  It  appears  that  gyri  which  In  some 
Individuals  are  sunken  become  exposed  in  others,  and  where  a  gyros 
usually  prominent  Is  not  at  flrAt  found  it  can  in  most  cases  be  discovered 
in  the  sunken  form  by  closer  examination.  This  holds  not  only  within 
the  s[iei.'ie!i.  but  iu  the  mammalian  series  also,  where  the  value  of  these 
sunken  gyri  for  comparative  topographical  relations  is  eqtially  great. 
The  branches  of  the  sulci  have  a  s^tlar  value.  They  may  W  present  as 
n^ments  or  extensive  developments,  and  the  amount  of  their  extension 
can  terve  to  greatly  complicate  the  appesranco  of  a  region  without 
Introducing  any  eNse'ntlally  new  features.  The  main  object,  then,  In  the 
stodr  of  thr  hemlsphornl  ^urfa(.H\  Is  to  establish  the  constant  locations 
for  the  sulci  and  then  msk*^  these  a  point  of  departore  when  attempting 
to  reduce  any  particular  hemlspltere  to  the  type.    In  our  opinion, 
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In  1A86.  llie  plate  which  Ulnstrates  the  gj-ruft  Id  th«  two  heaiUpbere* 
t»,  SA  fkT  ftii  we  om  ju<lg;e,  np«n  to  the  criticiiim  that  tr>o  little  of  this 
gym*  In  allowed  to  the  "  coavolutioa  of  Broca  "  od  the  right  hemisphere, 
and  that  the  fsiiIou«  dedicated  an  the  ramus  anterior  ancfndtta  jUtnirtt 
ttflvii  [f  iu  t>oth  hfni|xnlu'ref«  th*'  ■n/'.iui  diatjunalis  uperctiii  of  EbentaUer 
audoorrftitpondlnK  witn  a  kuIcda  difttinctly  flf^ured  Id  Br«Ka*«  ochema  u 
lying  between  the  xulcvs  prm^ntrolU  infrrior  sod  the  romiw  aHUrrior 
OMSMuIriu  JliuMnr   Syivil. 

Oonunentary  «pea  PUmral  Diagranu.  Prof.  B.  G.  Wildeb.  B«ad 
before  the  American  Keurolo^cal  AftsocUtioD,  -iune  6, 1890. 
The  Iwo  dlafcraoiii  K'ven — a  lateral  and  mesal  view  of  a  left  henti* 
•pbera — are  iobfttaotlAlly  coplet  of  those  elveo  by  the  »Ame  author  lo 
•  previous  article.  They  are  bA*>ed  on  100  henilcerehrums:  BTj  adultit 
ana  35  ffvtal  or  younfc-  "^^  majority  of  the  llueB  [iidlciitlti);  flsBDrea 
are  onbranched  niid  without  auj^ular  coDtortioua.  The  width  of  tliesc 
llMa  la  CakeD  to  Imlioate  the  depth  nod  confttancy  of  the  rUsurea.  The 
dtagraais  dlfTer  from  tho<>u  of  Kuker  )u  several  j>oiuta,  one  beliif;  the 
Introduetlou  of  some  fl^ftural  names  oot  given  by  Eoker.  (Dlaerama  of 
the  flaaurrs  may  bu  D4ed  for  scToral  puniottcs,  anil  If  the  purpose  be  that 
Of  a  guide  to  Che  st^ulfituring  of  the  hemUpheral  surfaeo.  It  U  a  qoestlon 
wbeuer  much  •un^genlveDesi  la  uot  lost  by  extreme  achematlicatloii,  as 
In  tb*9  present  case.     Rrv.) 

BthrvhUn  tiad  AnifeHbtwfgungen.  Hlui ann  Ml'NK.  Sttzber.  d.  Konlf . 
Preou.  AkAd.  d.  Wissen.  zu  Berlin.  III.  Jan.  16, 1800. 
'niU  paper  dlKon^ses  the  tynaring  of  the  obserratlnn  thnt  niovemeota 
of  the  ere*  fulluw  ripctrlcal  stimulation  of  the  cortex  In  the  rlsoal  area, 
And  In  this  connection  the  author  introilucefl  the  reHults  of  some  experi- 
ments which  he  ha**  made  Id  collabomtion  with  Dr.  ObregHa.  .Schllferaad 
otbertt  M  well  as  Hunk,  have  found  these  movements  on  sllmulatlou  of 
tlweoelpltal  eortex.  and  SchAter  haa  pointed  out  that  their  dlreotlon  and 
Cdbarmcter  depend  on  the  place  ut  which  the  stimulus  Is  applied.  (See 
review  in  this  Jot  hnal,  vol.  II,  p.  14<>.)  In  these  resultii  Munk  finds  a 
com 'bora  t  inn  of  his  views  concerulDfC  the  Ideal  proJectioQ  of  the  retlon  on 
the  occlplul  cortex,  lie  objects,  however,  to  Hohftf'>r'8  Idea  that  these 
movenienti  are  In  response  t<>  visual  perceptions  aud  U  at  »ome  pains  to 
•how  that  they  are  cortical  reflexes  \a  response  to  simple  light  senai^ 
tlons.  It  Itecomes  further  clear  (hst  the  path  of  the  motor  Irapalsei 
from  the  cortex  to  the  primary  centres  lies  In  the  bundle  of  raaiattng 
flbrea  which  nlsn  corivey4>  t!ie  flbrcH  for  the  sensory  impuiw>s,  aud  Is  not 
mediated  through  some  other  distinctively  motor  centre  In  the  cortex. 
ThU  la  a  result  of  considerable  slKnlflcance,  towards  which  some  of  Schi- 
fer's  recent  work  also  pointed.  Itleaveaatthosamo  time  thereiatlousof 
Ibe  tpedai  motor  centres,  fn>m  which  by  stlmulaclou  movements  of  the 
•ye»  can  t>e  obtained,  quite  uitcxplalued.  The  prime  Importance  of  this 
work  lies,  however,  in  the  emphasis  which  It  gives  to  the  twit-fnld  func- 
tion, motor  aud  neusorv.  of  this  itortlon  of  the  cortex  and  lh>*  xuf^gested 
pMSlblUtr  of  determlulng  to  which  group  of  cortical  elemenu  the  r^ 
flpaotfre  rnnctlooi  belong. 

Ulhtr  Au^tnhfitf^nngfn  auf  Sehtphi'irrnrelsunff.  Dr.  At-EX&NDKR  OBRB* 
OIA.  ArchlT  r.  Anatomic  und  I'byslologle.  lliyslol.  Abthl.,  3  a. 
4  Reft.    June,  l»dO. 

llils  Is  the  full  account  of  the  research  on  which  Munk  draws  for  his 
■ew  facta  In  the  paper  Just  noticed,  'llie  author  gives  in  detail  tbe 
Hcnllarltlea  of  the  method  of  operating,  and  lays  special  stress  od  tbe 
net  that  the  dogs  were  not  ameslhetlzed  when  the  cortex  was  beloc 
•timnlatad,  althongh  they  were  anssthetlzud  for  oporatton.    The  reao- 
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ttons  for  the  variDu*  portloos  of  the  ocdpttal  cortex  are  given  In  (toll. 
The  Indirect  nfttore  of  tbe  reaction  followinf;  the  Rtlmiilns  Is  iodtcated 
by  iLe  lallaence  of  the  posUion  of  tlip  fa;>rtiiin  witbiu  the  eye.  fhiu  it 
at  a  rule  eccentric  and  Hefl,  In  thi;  dof;,  in  the  dorpo-lateral  rjoadraat  of 
the  retina.  As  a  oon>(.'(]uru(.-v  uT  its?  position  the  moveuients  of  the  ere 
In  order  to  fixate  objects  below  would  be  lent  than  that  retiulrcd  to  fix- 
ate those  above.  Indeed  tho  author  seeniB  to  have  been  able  to  predict 
any  anuKnal  poKltlon  of  the  tnpctiim  from  the  degree  of  the  variooi 
moTementa  observed  during  the  experiment.  It  would  seem  a  fair  Infer- 
ence from  tbU  that  the  eifnifntfl  utininlated  bj  the  eleclrk-al  current 
were  the  ume  as  those  stimulated  by  the  ImpulKS  from  the  retina. 
Since,  at  the  tame  time,  Btitnnlacloa  of  the  white  matter,  the  occipital 
cort«x  fanvinx  been  cut  away,  produces  similar  movementi.  It  would 
appear  that  the  co-ordinating  apparatus  wan  unb-oortlcal. 


Zur  Fragc  der  LocaUsation  der  OroM4(pn/unc<fon<a. 
Studien.    B.  VI.  H.  I.  1890. 


W.WUNDT.     Z^Wlot. 


Wben  reviewing  a  paper  bvlliuik  on  the  cortical  looaliutlon  of  vlatcm 
(tbla  JOL'KNAL,  vol,  II.  p.  ea7)BoneitHieinent  wa?  made  of  the  critidni 
there  contained  of  Wundt's  imsltloo  ou  ibis  imbject.  The  above  headhig 
Is  that  of  a  paper  in  which  Wundt  mnkeft  reply  to  Munk'A  ftriclures. 
It  Is  concerned  mniuly  with  the  demonstratiou  that  Muuk'd  conceptltTD 
of  cortical  localization  It  unclear  because  he  confuses  the  locallia- 
tloD  of  elementary  functions,  (e.  g.  color  perception,  which  in  In  accord 
with  the  new  nerve-physlology)  with  the  localization  of  complex  Intel 
lectual  activities,  («.  9.  memory  pictures,  which  It  of  a  piece  with 
the  old  phrenology.)  Wundt  further  goei  on  to  show  that  with  the 
doctriue  of  the  specific  euei7i;ie»  ul  uerve-t  Muuk's  results  have  little  or 
nothing  to  do,  and  thiia  alms  to  re-p'iiatili^ih  hlm»elf  in  his  old  position. 
The  article  is  relcrn^d  to  here  mniiily  for  wluit  general  criticism  it  con- 
tains of  rhi?  dm-triiie  of  atrict  cortical  locallKation  and  t>ec8Ui>e  it  gives 
Wundt't  preseut  views  on  the  tubject  In  a  somewhat  counected  fonn. 

Vther  RintltnbUndhcU.     D.  FfiRSTER  in    Breslau.     Von  Grwfe't  ArchlT 
f.     Ophthalmologle,    B.  XXXVI,  Abt.  1,    Leipzig,  ISW. 

The  author  dettcribeft  the  case  of  a  mnn  who  being  44  ye.-<ri  of  age.  In 
18ftl,  fliiiltlfnly,  wlthoiitiither  disturlvance.  developSl  »  double beinlanop- 
sla  invotviiig  completely  the  right  hnlvefi  of  both  vUual  fields.  The  verti- 
cal iiup  hounding  the  defective  region,  instead  of  passlog  directly 
through  the  fixation  point  went  1°  to  ^  Id  the  right  of  It.  The  acute- 
□e«e  of  vision  was  at  first  decreased,  but  in  five  moutha  returned  to  the 
□ormal.  'llie  patient  was  able  to  attend  to  hia  bustnees  which  was  Chit 
of  a  posb-olllce  official.  Somewhat  legs  than  five  years  later  the  linion 
of  the  pdtient  became  further  !mpnln?d  while  he  was  on  a  walking  trip 
during  hl.«>  vacation.  This  new  attack  took  some  three  day«  to 
fully  develop.  After  it  he  was  appureutly  completely  bliud.  Six 
weeks  subsequent  to  the  last  attack  Kureter  paw  htm  and  found  that  be 
had  a  very  small  region  lu  Ilie  ct-utnil  part  of  each  n.'tiuH  which  still 
foDctlonated,  a  visual  field  which  could  be  Imitated  by  looking  through 
a  tube  81  mm.  long  the  further  end  of  which  was  elosetl  by  a  iTiaphnigm 
having  In  it  an  opening  1  mm.  Indiameter.  With  this  he  could  read  fine 
typo,  dlatlDguish  objecta  by  their  phnpe,  if  they  were  iimRlI,  hut  could 
Dot  dlstlDKinsh  colors.  Further  tliHo  this  hln  conceptloo  of  the  relation 
of  objects  in  space  to  one  anollier  and  to  himself  wan  very  seriously  im- 
palrcd  and  he  wao  Incapable  of  profiting  by  exiwrience'  In  supplying 
himself  with  new  data  on  such  points.  Funster  diagnoifed  the  caae  as  a 
thromboelfl  of  the  principal  arteries  supplying  the  visual  area  of  the 
occipital  cortex.  A  Ktudy  of  the  mental  defects  In  this  case  showed 
that  while  the  patient  had  no  dlfflcnlty  In  describing  In  vtsn&l  tcrma 
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experleDces  of  hU  previous  life,  yel  )ic  could  not  draw  nor  describe  a 
nutp  of  any  Bon,  not  even  the  arr'aa^ment  of  the  furniture  Id  the  rooniB 
be  Iiad  been  accaftomed  Co  occupv,  aud  that  vrtth  hU  eyea  either  baod- 
wed  or  uncovereil  bin  ahllitv  to  And  his  way  abont  was  far  below  that 
or  the  averajee  Individual  bliod  though  a  peripheral  lesion.  Foreler 
draws  the  following  conclunlons :  Since  the  retina  Lb,  for  a  ainall  extent 
at  least,  intact,  the  color  blindness  cannut  be  of  peripheral  origin,  lu 
the  occipital  cortex  ar«^  loruted  thp  p«>rceptlonii  for  topographical  rela- 
tions. Further,  he  takes  tlic  case  to  dlsprnve  the  view  that  the  erosftcd  and 
ancroitfied  optic  flbrea  are  mixed  in  the  fovea,  (this  explaining  hemlaa- 
opsla  with  the  retention  of  vlBlon  in  the  fovea,)  and.  If  I  uaderfltaud  him 
correctly,  assamea  a  complete  croMlng  of  the  optic  tlbreit  and  explaloB 
Che  retentloo  of  vision  at  the  fovea  br  conHiUcriug  that  the  ttuaslainotlu 
coDDt^Mlonit  of  the  vesaels  Bopplying  the  corUcal  centre  iire  more 
complete  for  the  part  of  the  cortex  representing  the  fovea,  uad  lionce 
that  a  pluRging  of  the  arteries  as  In  this  cane  anecls  vlnion  at  the  fovea 
leaic  and  last  of  all.  'llie  ophthalmoscope  bad  thus  far  revealed  no 
atrophy  In  the  optic  nerve. 

Com  qfc^nbellar  tumor  vitk  monocular  diplopia  om  a  tt/mptom.  A.  B. 
SuiW.  Alienist  and  Neurologist.  July  1890.  Vol.  XJ.  Ko.  3. 
The  diagnoila  Is  given  io  detail,  and  It  Is  simply  stated  that  the  rcsulu 
of  the  autopsy  were  entirely  concordant  with  It.  The  lesion  was  on  the 
left  side,  and  there  was  homouyuious  hemianopsia,  and  diplopia  of  the 
left  eye. 

Zur  i^Are  von  d«r  Krevxung  der  Nentrn/atem  im  Chiatma  yervorum  opti* 
eonim.  Dr.  Amtx>n  DelbrCck.  Archlv  f.  Psychlatrle  und  Nerveo- 
krankheiteD.    B.  XXI.     U.S.     18W>.     1  Taf. 

The  author  Rrst  describes  the  optic  nerves  and  tracts  from  an  Insane 
man  of  TO  years.  As  the  pnt  lent  never  exhibited  any  noticeable  diiiturb- 
aoce  of  VMlon  no  examination  of  the  eyes  had  been  made,  but  at  the 
auu>p«y  the  left  optic  nerve  was  found  ucnrlv  completely  degeucratcd, 
while  the  right  was  about  hulf  degenemled.  'Vhf  nuAy  of  the  epei-imen 
thows  a  cODDectlon  between  the  optic  ncrvea  uud  optic  tmct''  of  tli*^  same 
•ides,  which  in  explained  by  con*airt<>riug  that  In  this  case  it  ie  luslnly  the 
QDcroased  bundle  of  Bbre«  which  lias  bwo  preserved.  The  general  dls- 
ensslon  of  the  coarse  of  the  optic  flbrei  contains  a  fuDdaiueuLal  crltlqae 
of  the  conclusions  of  Michel,  who^  advocacy  of  totil  decussation  of  the 
optic  flbres  some  years  since  re-opened  the  whole  r|uescion.  In  this 
couoecllun  f>elbrncb  shows  that  the  Ideas  that  the  chlasma  oUvred  a 
resistance  to  the  degfoerniive  process  and  that  degeneration  was  pro- 
gressive, were  freely  used  by  authors  reasoning  on  this  c^uestlon. 

Hv  con«lders  that  the  study  of  the  flbres  in  this  region  should  be 
guided  by  the  following  practtcsl  mlea:  1.  If  there  are  normal  fibres 
In  the  optic  nerves  there  mnsC  be  corresponding  nornuil  flbrei  In  the 
optic  tracts.  The  converse  also  Is  true  If  thp  commissural  fibres  in  the 
tracta  are  excluded,  i.  If  there  are  degencrsted  fl>)er$  lu  th<*  nerves 
there  mast  of  necessity  t»e  degenerated  abre«  in  the  tracts,  but  these 
may  be  cither  plainly  recognizable  by  Ihelr  degenerated  reraiiiti!)  or  may 
have  vndergooe  n^sorptlou  to  ouch  itii  I'xtent  as  to  be  no  lougt^r  erident. 

To  tbeae  two,  Ju«t  giveu,  the  aiitlior  mldn  several  other  suggcstluas: 

a.  In  conipsrtng  a  degenerattHl  nerve  which  contains  two  groaps  Of 
flbres  with  It*  male  which  in  uuruial,  and  drawiug  from  this  a  conclusion  as 
to  tlie  size  of  the  degenerated  portion  it  must  afwaya  be  remembered  that 
the  extent  t»  which  the  degenerated  iM>rtlon  baa  men  rcsorbed  will  very 
materisliy  Influenee  the  result,  b.  When  one  optic  nerve  Is  degeneratsa 
and  both  tracU  ere  found  almost  or  appurently  cttmpletely  nunual  the 
Inference  Is  valid,  under  certain  conditions,  tluit  the  degenerated  flbree 
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did  not  form  a  compact  bundle.  At  the  SRme  time  tbc  residua  of  eveo 
m  compact  bundle  may  disappear  !□  the  cA.«eD  where  renorptioQ  \t  verj 
active,  as  Id  y uuok  animals,  for  example,  c.  If  a  compact  bundle  can 
be  traced  in  a  tract  tor  dome  distance  and  then  dl&appears,  the  pozsl- 
bilit}*  that  the  Ilbres  may  ran  fur  a  time  isolated  and  then  Intermingle 
with  the  others  forming  the  nerve,  miint  alwajs  be  admitted. 

Kcvlewlag  the  literature  iu  the  light  of  the  general  concluslong  thas 
f^ren,  the  author  proceed*  to  examine  the  evidence  for  the  position  of 
uie  croeeed  and  uncroesed  optic  flbres  bnth  iu  the  tract  and  In  the 
nenre.  The  ertdence  U  not  decisive,  in  the  optic  nerve  the  uacn>«sed 
fibres  form  a  more  or  less  closed  bundle;  but  whether  Its  uxual  posiUoa 
Is  laterad,  an  Indicated  hy  the  msjorltj  of  the  ca«eft,  or  whether  it  is  more 
often  variable,  is  uacertaln.  Id  the  tract  the  majority  of  authors 
report  a  more  or  less  Isolated  condition  of  the  uncrossed  bundle  and  a 
lateral  position.  It  U  to  be  home  in  mind,  however,  that  just  th«M 
ca.vs  were  most  liable  to  bp  rpported.  since  in  them  the  resiilta  of  the 
lesian  were  most  clear  and  definite.  This  entire  pai>er  Is  an  unusually 
valuable  contribution  to  this  subject,  itnd  It  may  be  noted  In  passing, 
that  it  was  offered  as  a  disserMtion  for  the  degree  of  U.  D.  at  Leipzig. 

Uebrr  die  Fvlgen  der  Dvrduchneidung  des  Birnbaltens.  Alexakdks  t. 
KoKiim.  Arch.  f.  d.  gea.  PhyRiologie  des  Menschen  u.  der  Tlilere. 
B.  XLVU.     H.  i  u.  3.    Feb.,  1890. 

Tbe  work  was  done  in  the  laboratorv  of  Prof.  Goltz  at  Straasburg. 
The  author  concludes  that  section  of  the  callogum  (in  dogi)  eautes 
no  marked  dhcurbance,  uule&s  the  bcmiupberes  are  at  the  same  time 
Injured.  Id  case  of  such  injury  tht^re  m^r  ap|iear  disturbances  of  vlslou, 
of  tactual  sousatlous  and  of  motiou.  and  that,  too,  when  the  Injury  of  ttie 
white  matter  is  to  a  portion  far  removed  from  tliat  to  which  the  respec- 
tive functions  arv  attributed.  The  distnrh.incea,  however,  are  trsust- 
torv.  Further,  after  Aection  of  the  calloiium,  convulsions  of  the  entire 
booy  may  .-ippear.  There  lit  wanting  in  rhis  account  the  deacrtpttous  of 
the  leninnn,  ami  the  statement  hs  to  the  niim)>er  of  experiments  and  the 
length  of  time  that  the  animals  survived  the  operation  In  each  casA,  all 
of  which  data  are  necessary  for  the  proper  valuation  of  the  results. 

Further  notf  oh  deffentrfittont  foUowfnff  teftons  of  thf  cerebral  cortex.  C.  S. 
Shbhkinoton.  The  Joum.  of  Physiology.  Vol.  XI,  Noa.  4  and  8. 
When  the  pymmiilal  tract  degenerates  as  a  result  of  injury  to  the 
cerebral  cortex,  degenerated  fibres  are  found  tn  the  following  portions 
of  gray  matter,  1.  Vefitr»l  grav  rurnun  of  spinal  cord.  'i.  Lateral 
gray  cornua  of  spinal  cord.  3.  fsolated  gray  masses  In  the  pons,  lying 
among  the  deep  transverse  fibres  of  the  p<.nt»,  (ttratwn  complexum  ponHs) 
and  close  to  the  flbrt^-  bundles  of  the  rru»ta.  4.  A  mags  of  gray  matter 
IvlDg  in  the  mcsal  third  of  the  cruatal  ponlou  of  the  crui  cerforf,  (a  well* 
deftaed  mass  in  the  monkey).  !i.  'Hie  sabntarui'i  nigra,  more  especially 
the  ventral  portion  of  It.  Interest  attaches  to  these  flhree,  which  are 
always  of  smull  size,  because  they  are  coosldereil  to  be  In  cctnnec- 
tlon  on  the  otie  hand  with  the  gray  matter  and  on  the  other  with  the 
pyramidal  Hbres.  In  the  spinal  cord  a  degeneration  of  the  fibr«8  in  the 
column  of  Clark  lias  not  been  found  associated  with  pyramidal  degen- 
eration. In  cases  of  cortical  lesion  confined  to  the  "  leg  area  "  a  consid- 
erable number  of  fibres  In  the  suAsianifa  nigra  are  found  de^nerated. 
To  wliat  animals  these  result«i  apply  is  not  stated. 

Sinigea  vher  da»  Oehim  dfr  EdftUata.    H.  RABL-RHcKHaKO.     Arehlv  f. 
MIkros.  Anat.   B.  XXXV,  H.  2.    Hal.  \9m.    1  p). 
From  the  examinations  of  cross-aectious  of  the  brain  from  a  folly 
developed  fcetal  annadlllo,  {Xenurux  gyrumnrM)^  the  author  Identlfles  a 


I 


* 


P8TCHOLOGJCAL    LITEHATUBE.  377 

baDdl«  ot  Hbrti  Mch  side  of  the  middle  Hdo,  and  coauected  with  the 
eomMiMttra  <tM«rfor,  with  the  p<iri  frontalia  commtMHrcr.  anUriorU  m 
doscflbed  by  Otboru  (or  the  kaiigiiro»t.  by  Flower  Rod  Sander  for  Borac 
other  mannplahl,  bj  GnnBer  (or  t\iG  mole,  and  hj  ITamilton  for  the 
haaiiui  brain.  A  second  |>ortlon  of  the  pMper  deals  with  the  eontorma- 
tlon  of  thAt  iKirtloD  of  the  Srlrlao  aqaraBct  which  may  be  coDiIdered 
the  bomuloxue  of  the  toru*  loHgitudinalit  in  the  bony  flshes. 

Uthtr  den  /fintren  Bnu  rl«  Vorderhim*  drr  Att^ibitm.  A.  OrARZrx. 
Archlv  f.  Mikroi.  Auatomle.  B.  XXXV,  If.  3.  Juol,  1890. 
The  aathnr  worked  uadvr  the  direction  ot  E^inirer  and  studied  the 
forebraln  In  oome  aninhlbia  C'ro^.  triton  &nd  iialRinaDder).  H  has 
been  the  current  view  toat  undoubted  t(Hii>(lloQ  celU  could  not  be  dem- 
onstrated Id  the  ntaDtfl  of  the  forebrain  In  vertebrates  lower  than  the 
reptiles,  and  heoce  the  hotuoloKue  of  the  cerebral  cort«z  of  the  mammals 
wag  considered  to  t>e  Drst  recof^ntxablc  In  this  group.  By  a^lag  a  modi- 
ficatlon  of  Golgi'i  method,  Uynrirun  his  been  able  to  demonstrate  con* 
DecUve  tUsue  cellt)  and  f^ttnKlion  cells  also  In  the  mantel  ot  these  am- 
phlbUaod  show  that  the  direction  of  ih<>  axlfuoylinder  proceR»es  from 
the  ifanglloo  cells  is  that  which  might  be  expected-  The  eutlre  arrange- 
meot  of  the  mantel  \%  hlf^hly  embrvoDlc  even  in  the  adult  frog,  and  this 

Sves  nddilioiial  eround  for  coosltlerlng  the  mantel  In  this  case  as  bat 
ghtlj  differentiated. 

II.— EXPEUnreXTAL. 

Lot  lota  d€  la  fatiffitf  ttudifft  ditiM  Ug  mnnctft  de  rhommf.    par  AkkaldO 

Haooiora.    Travaux  de  t^b.  de  Physiol,  de  TtiHu,  1S89,  p.  313. 

Abo,  Arch.  f.  Anat.  u.  Phya.  (Phys.  Abth.).  H.3-1,  18D0,  p.  101. 

This  Is  an  experimental  study,  on  the  muscles  of  man.  of  the  indaences 

which  favor  and  hinder  muscular  work.     The  ezperlmenta  were  made 

on  tlio  flexor  muncles  of  the  middle  Oofrer.    The  movements  of  the  flo* 

Er  were  recorded  by  the  method  deocrtbcd  by  I'rot.  A.  Hosso  In  a  paper 
Tlog  the  ■ame  title  as  this  mad  pabllshed  In  TravavT  de  Ltih.  de  Phy»- 
M.  df  Turin,  1880,— p.  lAO,  also  Archiv.  lUil.  de  Biot.  Mil.  p.  133. 
Id  a  pap«r  read  before  the  fntemat.  Cong,  of  Physiol,  at  Basel,  Sept. 
1889,  and  Id  the  Arrhivf.  Atutt.  a.  PfifiHol.    1800,  p  90. 

In  the  experiments  ot  the  author  the  inusc-lefi  were  atlmnlated  voloD- 
tarlly  or  by  an  Induction  corrcnt  applied  directly  to  them  or  their 
oeTTH.  The  contractions  were  always  maximal,  occurred  at  regular 
totervala  and  raised  a  weight  of  known  anioaut,  the  weight  being  sup- 
ported  daring  the  Intervals.  The  contractions  were  continued  nntll  the 
power  to  raise  the  welzht  wan  lost.  The  record  gave  the  height  to 
which  Ihf  weight  WHH  llrted  by  each  contraction  and  thus  the  total 
amount  of  work  done  wa-i  readily  computed.  The  amount  of  work 
pOMible  was  found  to  vary  with  the  weight  and  the  Intervals  of  reat 
Between  the  luccoedlog  contractions. 

With  small  welghu  the  work  can  be  coutlnued  a  very  loog  time  eveo 
when  the  contracUons  socoeed  «»ch  other  rapidly.  With  larger  wdghti, 
one  or  more  kilos,  there  Is  a  certain  weight  (or  each  Indmdiial  with 
which,  at  a  given  rhythm,  he  can  do  the  nioit  work  before  the  fatlf^ue 
beoomea  complete.  Tlie  rurve  ot  fatigue  may  be  a  straight  Hue  with  a 
Mnatln  weight  and  a  cert-aiu  rhythtn.  If  the  rest  between  the  succeed- 
lag  cootracilons  b«  ten  s^eoudsuo  fatigue  is  sren.  The  Interval  Is  auffl- 
dea t  for  the  reiitoritlon  processes  to  be  complete.  This  recalls  the 
life  long  work  of  the  heart.  An  Interval  of  rest  sufficient  to  prevent 
tnUgoe  Dj  a  aedlum  weight  Is  losaOlcIeDt  with  a  larger  weight.    It  li 
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DOC  nnAoient  on  tloabline  the  weight  to  flAnbte  Che  fQterrftl  of  rest.  A* 
the  wcljfbt  l»  lacrcated  the  reit  mast  be  leuKtbeoed  oiach  more  raptdlj. 
ThU  proportion  would  probftbty  differ  with  each  lodividual.  Id  mafcjng 
■  aerief  ot  experimeDU  In  which  the  ma^cie?  were  worked  to  tBtifne,  it 
WM  fOttDd  UuU  reita  of  1)  to  2  hoora  mtut  interrene  between  the  wats- 
MhIt*  experlraeott  to  ennble  the  moAcle  to  cotnpletelr  recover,  lite 
tliBB  reqalrttd  wu  foond  to  vary  greatly  with  the  Indlrtdaal.  The  gen^ 
era)  coodltloD  and  habit  of  life  probably  beiuf^  rery  traportaol  factors. 
In  ezperlmentu  in  which  the  maxlinal  cnntractiou  waSKOo^ht  each  time, 
tt  was  fouutl  thut  the  efTort  fatij(ued  oiore  thau  the  work  accompliahed. 
Therefore  t<i  obtuin  the  most  work  it  wa*  necewary  lo  rest  f  requentlr. 
For  exHRiitle  with  two  kilo»,  it  waft  best  to  contractevery  two  fiecoocU- 
tor  one  mluute  ami  rhen  rest  one  mlnote.  To  obtain  the  moM  work 
from  a  muscle  durlnff  a  day,  the  muKle  »hoaId  not  be  worked  to  com- 
plete fatlK<ie,  a!>  work  injures  a  fatigoed  mascle  more  thau  a  greater 
amount  of  work  hurte  a  tre^h  muK'le.  Though  a  mii»cle  can  recover 
from  fatigue  In  two  hours,  it  can  do  more  work  daring  a  day  If  it  make* 
ouly  15  cuntractloDB  every  half  hour.  Aniemia  causes  the  muscle  to 
fal(gue  rapidly  even  whfu  fi  rate  of  contractioo  be  chosen  which  doe* 
not  Donnelly  cao§«  fatigue.  This  was  seen  In  experiineuta  In  which  the 
ana-mla  was  artlflcUlly  produced  by  eouipressloQ  of  the  artery.  Mag* 
giora  corroborates  Mayer's  Htntement  that  fatigae  produced  by  long 
continued  muscular  work  affects  other  tiiuscles  besi'les  those  which 
were  engaged  tn  the  work  >&d  leaaeni  their  power.  The  fact  that  the 
first  coDtractlone  of  muMles  that  weakened  are  good  ehow:^  that  thefr 
Irritability  Is  not  lessened.  Nevertheless  thef<e  muscles  rapidly  wearj, 
and  this  is  true  for  electrical  as  well  as  voluntary  stimuli,  which  show» 
Chat  It  Is  the  peripheral  as  well  as  i>erhapB  the  central  mechanisms  eo- 
giged  in  the  volunUry  act,  which  are  HflTected  by  the  general  fatlgne. 
The  effect  U  much  the  same  ait  that  seen  In  an.-pmiii  of  the  muscle.  Fni^ 
ther  it  was  fouud  that  when  the  niusclu  wua  titud  wenkciu-i)  by  general 
fatigue  It  re«(>onded  better  to  the  will  thAu  to  direct  electrical  stimolt. 
Cienenil  muiM-ulur  fatigue  wiis  cautsed  Iti  the  cane  of  the  author,  who  was 
leading  u  AedeninrT  life,  by  a  walk  of  t4'n  kilometres,  while  a  march  of 
83  kilometres  had  little  eflect  on  two  soldiers,  and  64  kilometres  mere 
necessary  to  give  a  marked  renule  In  their  case.  After  this  long  march 
the  lufluence  of  tlic  (»tigue  lusted  one  duy.aud  uu  Uie  next  day  tney  had 
recovort'd  their  muscular  power.  I.ors  of  Bleep  was  found  to  cause  gen- 
eral fatigue  of  the  muncleH.  A  fajiL  of  twenty-four  hours  hnd  the  f>ame 
effect.  TIk*  power  lost  by  fasting  hegun  to  return  almost  Immediately 
after  footl  wan  tukeu  and  the  muxcle  wan  capable  of  almost  a  normal 
amount  of  work  half  an  hour  )itt«r  the  meal.  Experiments  with  elec- 
tricity showifil  that  the  peripheral  mechanism^  wen,^  thus  affected  by 
the  loss  of  "leep  or  lack  of  food  and  that  the  fatigue  was  genera}.  Ex- 
perlroents  with  massage  showed  that  a  muKcle  recoverft  Its  power  very 
rapidly  If  mifoigi-Ml  iluring  the  interval  of  rest ;  flftecu  minutes  Instead 
of  two  hourt  tii'Ing  RufUcient  to  restore  the  muscle.  Four  times  as  much 
work  can  t>c  done  when  the  mueclc  la  masnagcd  during  the  oerlod  of 
rest  as  when  it  Is  simply  allowed  to  remain  quiet.  When  the  intervals 
of  rest  are  too  short  the  muscle  rccovem  less  and  less  completely  In 
spite  of  Che  massage.  Hnw  far  fatigue  of  the  muscle  is  dependent  on 
lack  of  uutrlment  and  how  far  on  the  accumulation  ot  the  waste  pro- 
ducts resulting  from  the  chemical  changes  occurring  during  work  Is 
oDcertain.  At  the  close  the  author  states  that  the  power  of  his  muscles 
doubled  In  six  montha.  This  change  van*,  not  doe  to  exercise,  but  to  so 
Unprovemeut  la  his  general  condition.  W.  P.  L. 
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lota  de  la  fatigue  itndtie*  datu  lea  mv9cl$a  it  Vhomnu?  Bt  Prof. 
AXOEi-O  M085O.  Tnivtai  de  L«b.  dc  riivsiol.  de  Turin,  1S8B,  pp. 
14D-313.  Reale  Acvmd.  del  Llncel.  Sert«  4.  Vol.  V,  1S8S.  Archlr 
t  Anat.  u.  Phvciol.  1890,  p.  89.  Paper  read  before  The  lutcraat. 
CoDg.  of  Phytlol.  at  Basel,  Sent.   1889.     Archlv.  lUI.  d«  Biol.  C. 

xiiT.  p.  las. 

Tbe  apparatus  and  pxperlmenlfi  depcrlheil  in  thta  paper  ar«  of  great 
lattnai.  Nut  only  do  they  opco  a  large  field  for  work,  but  Uiey  oalte 
more  clonely  tb»u  hnB  yet  been  done  the  ncn'c-inu«ele physiology  of  the 
lower  aulmaU  with  that  of  man.  lo  addUlou  to  thlit  tliey  Hhow  an  Inti- 
mate cnnneotlon  between  the  fatigue  of  the  c-outral  nervoua  system  and 
that  of  the  maffcles.  Tk'o  new  pTeres  of  apparatus  ar«  described  and 
uatiy  niggestive  experlmentK  recorded.  The  paper  is  {Jlnstratcd  by  S4 
platH.  "Hie  work  covers  a  wide  tield,  v\t:  1.  Defcdption  of  the 
"  Ergographe  ■*  and  *' Pononiulre."  2.  A  comparison  of  the  curves  of 
failciie  of  voluntary  muscolar  contractions  with  those  produced  by 
excltatlun  ul  nerves  and  masclfs.  3.  'I'he  fatigue  of  uer^'e  centres. 
4.  The  loflueace  of  psyohle  fatigue  on  muscular  force.  5.  Inhibition 
of  voluntary  moremcut-i  by  electric  excitation  of  motor  nerves.  6. 
Hoacle  coui'ractur.  7.  Eflect  of  fatigue  on  muscle  elaMtclty.  8.  Ii^ 
flneoce  of  a  »apport  on  the  helglit  of  niuscuinr  contractions. 

Id  the  hope  of  studying  on  man  tht'  laws  of  fatigue  of  the  mnscles. 
Homo  constructed  an  apparatus,  wliUli  he  named  the  ■' Ergographe.'' 
With  It  he  was  able  to  record  the  mechanical  work  perfonued  by  the 
flexor  mu»clcs  of  iIh'  middle  ftugcr,  M'hen  contracted  voluntarily  or  In 
response  to  au  iuductloa  current  ap)dled  directly  to  the  muscles  or  lo 
their  nerves. 

If  a  weight  were  raUed  with  each  flexion  of  the  flnger,  the  work  done 
and  the  rorreKpoudlng  fatigue  were  recorded.  Ilr  mean?  of  this  appara- 
ItM  he  was  able  t<i  test  (in  men  tht^  results  whk-h  have  been  obtained 
heretofore  chlcUy  on  frogf,  and  the  lower  warm  blooded  aDlmals. 

Each  hidivi(lu«I  given  a  i-lt«racterifttlc  curve  of  fatigue  uml  tlil»  varies 
with  changci  in  hit)  general  condition  as  well  as  local  altenitlODi. 

It  was  found  that  human  muflcles  have  an  excitability  and  energy 

Gi-oUar  to  themxelves  and  that  they  weary  independentlyor  t)io  excita- 
ltl}r  and  energy  of  the  nerve  centers.  Thus  the  muscles  are  seen  to  be 
the  Mat  of  certain  pbeaomeoa  of  fatigue  which  thas  far  have  been 
Ibought  to  arise  In  tlie  central  nervous  tysteiu  and  to  belong  esseatUUy 
lolt. 

The  other  new  apparatu*  usetl  in  these  experiments  is  the  '' Ponoin- 
Mn.'*  By  it.  Ihf  wvlgiit  \»  ri-teaped  at  a  certain  i>oint.  The  further 
unintentional  contraction,  made  without  the  weight,  depends  on  the 
amount  of  oervou«  energy  employed  lo  compel  the  muscle  to  raise  the 
weight.  The  hvlght  of  the^  contractions  was  seen  to  Increase  as  the 
BiOBi-le  itml  .niiil  HoiMio  concluded  that  this  was  due  to  the  fnot  that 
more  nrr^-ous  enrrsy  was  developed  to  produce  the  desired  contraction 
Of  Um  fatigued  muscle. 

TaHgnt  <\f  n9ne  etntrtf.  with  the  "Krgographe'*  oue  can  study  the 
teUcve  «f  Itie  nerroos  crntre".  because  on«  can  mra*iire  tiie  work  of 
whra  tbo  mnscle  la  capable,  when  it  is  stimulated  directly  or  throngfa 
lU  Dem.  ftod  romiMLre  this  with  the  work  which  cnn  be  done  volunt** 
rtly.  It  was  found  bv  luch  experiment*  thai  more  Mork  could  be  done 
by  electrical  stimulation  of  the  nerve  ttinu  by  voluntary  cootractlon  of 
Ibe  mufcles.    Tbla  Is  trne  In  spite  of  the  fact  that  one  cmo  voltutarll j 
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lift  much  heavier  welghU,  sod  results  from  the  rapid  fitlie;ue  of  the  cen- 
tral as  cotnpared  with  the  peripheral  mechaDlsm.  The  muftcle  Is  siUl 
CBpAble  of  L-oDtractiiiK  In  response  to  &□  electric  ttimulaa  applied  to  [t» 
nerve  long  after  the  voluntary  power  has  ceased. 

/fVfttiencf  ofptycMc  fatigut  on  mutcutar /orce.  Uavlar  found  that  tha 
central  nervous  mechanUme  fatigue  duriag  mus,cuiar  worb,  Ho«90 
sought  the  effect  of  central  fatigue  on  the  force  of  voluntary  muscnlir 
CODtractlOQS.  He  foand  that  when  a  man  was  mentally  tired  by  a 
severe  eximtDation  hi?  voluotary  power  wae  leseened.  Before  cooclud- 
log  that  thU  loss  of  power  nai*  aue.  entirely  to  central  fatigue,  he  tested 
the  muacle  with  elei'trlclty  and  found  thiit  the  absolute  power  of  tb« 
muscle  itself  wm  les^aened.  That  U  to  rixv,  he  found  that  the  muscles 
are  weakened  by  severe  nieutal  worli.  The  source  of  this  weakneiu  wu 
then  studied.  It  seemed  more  likely  that  It  was  due  to  some  chantge  la 
the  bIoo<l  than  to  nn  influence  exerted  by  the  brain  through  the  narres. 
Two  ways  suggest  tbemselves  by  which  the  effects  of  fatigue  inlgfal 
work  through  the  circulatiun.  viz..  1.  A  material  poisonous  for  the 
muscles  might  be  developed  lu  the  brain,  a^  a  result  of  the  chemical 
changes  accompanying  its  work,  and  thence  paaa  Into  the  general  ctrcu- 
istlon.  Or  '2.  The  muscles,  as  less  imporiuut  mix*hauUms.  might 
cede  a  part  of  their  nutriment  to  the  nervoas  subsuoce  as  U  the  case  In 
fasUng.  ExperluieuUt  showed  that  the  wcakucss  which  results  from 
fasting  Is  rapidly  recovered  from  on  taking  food,  while  th.ic  caused  by 
vigils  and  by  forced  marches  is  recovered  from  only  bv  repose  of  the 
nervous  system,  I.  e.  sleep.  These  facta  make  It  probable  that  during 
severe  nervous  work  a  material  i**  prudm-ed  which  on  entering  the  cir- 
cuiatiou  acts  as  a  polaon  and  weakens  the  muftclea.  To  prove  this  sup- 
position Mosso  tried  the  cllc-cl  of  lujectiug  blood  from  a  tired  dog  tniu 
one  that  was  fresh.  He  found  that  it  acted  as  a  poison  and  produced  all 
the  signs  of  fatigue,  though  lujectlng  the  blood  of  a  fresh  dog  had  no 
such  elTtx^C.  The  result  of  this  experiment  was  a  strong  argument  In 
favor  of  the  idea  that  the  M'e-akness  which  results  from  mental  work  U 
due  to  a  poisonous  niHteriiil  pro<luced  by  chemical  changes  in  the  brain. 

It^ibUioH  o/ voluntary  motfrnrnts  hf  flecMrit^  applied  to  motor  nerets. 
Kosto  oorroborated  the  observations  of  .Si-hilT  and  Pick  that  ao  Lnter- 
mpted  current  applied  to  a  motor  nerve  prevents  the  voluntary  contrac- 
tion of  the  cnrn^-ipiiiidirig  mnsclea.  He  found  a  weak  curreui  to  faav« 
no  Inhioicing  efiect,  though  it  produced  a  slight  oootractur  of  the 
muscles.  A  strong  current  causes  a  tetanus.  A  medium  current  inhib- 
its the  voluutary  i-ontractlon  and  produces  a  contrnctur.  The  current 
must  last  at  least  1-6  second  to  have  an  lobibltory  cflcct.  Ilie  volun- 
tary power  returns  Immediately  on  the  removal  of  the  current.  This 
Inhibition  does  not  seem  to  be  a  reflex  ])henomenon. 

Mutcif  '-"Hfrn'-fMr.  Hoaso  studied  on  meu  with  tbc  '''Ergographe"  the 
^lenomenon  of  contractnr,  with  reference  to  the  results  of  Tlegel,  von 
Prey,  Bossbach,  Riohot.  von  KHe*  aud  Kmiiecher,  gained  from  expert- 
ments  on  Frogs,  etc.  Ue  irritated  the  muscles  of  a  roan  with  a  tetanlx- 
ing  current  of  medium  strength  every  two  seconds,  and  saw  a  series  of 
contractions  the  record  of  the  first  live  of  which,  on  account  of  the  cod- 
tractnr,  (onued  steps,  each  coutructioo  reaching  a  higher  level  than  the 
preoedlng.  At  the  summit  thent  was  a  contraction  lower  thuo  the  re-st. 
and  then  the  contractor  hcgau  to  diminish  and  continued  to  lessen  UDtU 
the  record  again  started  from  the  absclK^a.  At  it<*  height  the  cootractur 
was  so  strong  that  It  sup|K>rtetl  the  weight  of  !>fiO  grms.,  at  a  higher 
level  than  the  first  contractloa  had  liftAd  It.  When  the  contractur  be- 
fptn  to  lessen,  the  fatigue  seemed  to  begin.  ITie  contractions,  which 
were  then  greater  than  at  the  beginning,  fell  otTrapidlj'.  In  volnotary 
contractions  the  amount  of  the  contractur  varies  with  the  person  and 
the  way  the  weight  la  applied.    It  may  be  strong  enough  to  lift  3  kilos. 
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Though  dimlnlnhipy  as  the  fatiKue  comes  od.  it  may  iu  certain  pcrsont 
p«rsUt  to  a  certain  amount  even  after  thf?'  fAtljioe<l  mu»cle  ctaaes  to  re- 
spond to  BtimuU.  A  TCr7  short  rest  U  BufIlcl?aL  to  restore  the  coDtracttir. 
The  iDleoflty  of  th«eontractur  li  In  relation  to  the  inteodltv  of  the  elec- 
tric «XBltaClon  up  to  a  certain  maxUuum.  It  Is  les?  ninrked  with  volao- 
Uaj  contractlotis  than  with  tho^e  vroduccd  by  electric  ercllatloD.  It  U 
onfy  well  marked  with  lii^ht  weights.  The  addiag  of  a  hcary  weight 
for  a  titue,  nmy  Ik-  followinl  on  rfturn  to  a  Hf;ht  weight  t>y  the  coniruc- 
tnr.  Contractur  Is  entirely  a  muscular  pheuomenou  In  spite  of  the  fact 
that  (t  U  <teeii  more  innrked  in  perftotiA  In  an  irritable  eonditlou.  In- 
deed tn  experluieatH  on  animals  It  may  b«  observed  on  curarlzcd  moB- 
cIm.  TbU  obtemtloD  Is  Unportant  as  showing  that  niRiiy  phenomena 
acconpaajlDg  exaggerated  excLtabUlty  are  of  perlpheraJ  origin  and 
indepenilent  of  the  central  nervous  ftystem.  Vhe  contractur  »eemi 
never  to  occur  In  certain  mnscleB  aa  of  the  eyes,  and  In  other  muj>clea 
only  to  act.'ompany  exceAnlve  elTort.  It  aeeuis  to  be  almovt  ati  Hboonnal 
coodttJon,  a  symptom  charactoristlc  of  an  alt«ration  of  the  muncle  pro- 
docod  by  too  great  excitation,  and  hence  as  a  form  of  fatigui?  manifested 
tn  the  lunitcle  Hi  It  puaea  from  a  nutff  of  reitt  to  that  of  work.  It  Is 
probablf?  Uiat  the  lint  contraction?  of  a  frcHh  muscle  dillVr  from  those 
of  a  fatigued  muKcle.  Ulagglont  Ahow<i  ttiat  a  fatigued  muscle  in  injured 
more  by  work  Uian  a  frexh  muscle.  The  aliape  of  the  muncle  curve  la 
influenced,  not  only  by  the  contructur,  hut  by  the  elafttiolty  of  the  mua- 
ole  and  many  other  factors,  so  tliat  Its  Interpretation  Is  most  difficult. 
Uoaao  proDftlae*  another  paper  on  thia  subject.  In  apite  of  apparent 
contradlctiona  he  looki  upon  the  contractur  as  a  phenomenon  of  fatigue. 
It  li  certain  that  the  nervous  exciution  produoes  In  the  muscle  otlter 
eflbcti  than  contrmotlon.  One  recalla  Bowdltch's  "Treppe."  Mosso 
T^;arda  the  "  Treppe  "  aa  due  to  fatigue-  It  can  be  prevented  by  uias- 
ng«,  and  he  thluas  It  ceases  because  the  muscle  by  Its  contractlona 
muMges  itself.  The  relailoa  of  the»e  queatlous  lo  the  theory  of  tela- 
Dtia  la  most  Impnrunt  and  It  Is  (o  be  hoped  that  Prof.  Mosao  will  con- 
tiDoe  bis  work  in  this  direction. 

Sftet  of  fatigue  on,  elaatieizg  of  miurliu.  In  some  experiments  the 
elasticity  eeemit  diminished  by  fatigue,  in  others  the  re^iultx  are  uiHuked 
by  the  continuance  of  the  contractur.  The  confusion  of  terminology — 
cunlnictur,  tonicity,  elasticity,  makea  a  clear  understanding  and  state- 
nent  of  results  a  matter  of  great  difflcnlty. 

77i*  tnHatme-  of  a  ntppttrt  en  (A*  hrif/ht  ofthr  rontraction.  The  curve  of 
fati|tue  U  unitiflueoced  by  havluf;  the  weight  supported  at  varioua 
lietpiU  during  the  work  when  the  muscle  is  fre<'h,  but  if  It  be  weary 
Um  pmrtlal  remoral  of  the  w  eight  Increaaea  the  helKht  of  the  contrac- 
tion, 1.  e.,  when  fresh,  the  muscle  glres  a  mHxlmal  rontraction  regard- 
Ipm  lit  the  wi-lglit,  hut  when  wcarv  It  li  aided  if  Uie  weight  be  stipport- 
od  at  a  ceruin  height.  W.  P.  I.. 

t^«^«r  die  kUintttn  loakmthmharrn  OttfcMtvimJul  tn  (bn  MrtcMtdenen 
TeQtn  dea  HpfHr^mu.  W.  UHTHOPr.  ZolUch.  f.  Fayehol.  Bd.  I^ 
H.  3.     1800. 

Id  conn«ctioD  with  hli  studies  on  the  acutencRs  of  vlilon.  Llithutrhaa 
r»4eccrmlse<l  the  imalleat  angular  diaunce  by  wlilrh  two  objecu  mutt 
be  aeparated  in  order  to  be  seen  •eparatclr.  when  Illuminated  with 
light  of  dlffi^reot  coliiri*.  The  impartancfl  of  nla  detcrmiuatloo  reata  on 
hU  havlui;  uftMl  spectral  light?.  Tlie  vinual  Dl>Joctwaa  a  flno  wire  net 
ipeclaliy  made  for  the  imrpoite  in  which  tl>e  intervals  between  the  wlrea 
wrre  Juat  eqmki  to  the  diameter  of  tlie  wlrt-s,  I.  e.,  0.tM63  ram.  I'hU  waa 
»p«a  agalnat  the  face  of  a  large  prtim  so  fixed  that  Its  whole  surfoo* 
WM  prvwotMl  to  the  obier\-er  ilhiuiinated  with  oo«  noniK-broniatlc 
light.    The  wire-net  waa  moved  backward  azKl  forward  between  the 
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«rc  ftnd  the  prlim  cUl  lu  wtaw  wchid  tha  Unit  «r  liyarrt 
iSe  iDtensltj  ot  ibe  Ifght  m*  Bade  m  fr«M  thai  ■•  IncfWHB  of 
tailf  J  camad  an  locreaaa  In  tbc  rfilbUlcy  ot  the  wlna.  Ware  leaphi 
670^  OT,  t76,  (35,  tOa,  470,  430  ^,  comspoodlng  to  the  mtcb  apeSnl 
eelori  wert  ued.  Tba  axparlBenU  ahow  that  tha  color  ot  the  Uffat  baa 
aesrceij  anj  lofloeooe  prorvkM  that  Cha  facaaafly  to  anIBctent.  Tb« 
Vakt  waa  raacbad  for  oae  obaanrar  whaa  a  irti«  aabtwdad  ma  aagla  ot 
■bool  M."8,  for  the  other  >?."«.  cofffeapoodluf  r*apeetiTe^  Go  nttaal 
Imaami  of  0.003M  mm^  and  0X01  oun.  The  vahM  geoermUy  aarignad 
for  Qila  aoffle  U  1'  and  the**  experimnita,  when  tlMt  meatarement  U 
nade  In  the  lame  way,  I.  e.  from  the  middle  of  ooc  wire  to  the  mkldle 
of  the  o«it,  give  nobKantUUr  the  um«  resalt,  naaidT :  for  one  obocrr- 
er  66."  6.  for  the  other  65."  2.' 

UebfT  dU  MuMkulare  BtaMam  and  dfe  Anfm^laamkeH.  Qotz  MABTltrs. 
PhUos.  Scud.  Bd.  VI,  B.  S. 

The  qocatloD  here  dUeuted  is  the  «lgiilflcanee  of  the  important  dU- 
tlooclon  between  "aeosorj"  sod  "motor"  forms  of  rcscDoo  u  iotro- 
duc<ed  tjy  Laaxe-  The  dbtloL-tion  itaelf  Hartioa  foil j  corroborates,  find- 
ing U  somewhat  small  la  practiced  reacton  (abont  30o),  bat  marked 
In  two  oovloe*  (aboat  lOOa.)  Be,  however,  agreea  wHh  Wuadt  that 
the  dlatlncttoD  la  confined  to  ilmple  reactkna,  and  qaeaUoo*  the  Tnlldltj 
of  MdoBcerberg'i  exteoaloo  of  thli  dlAtlnctton  to  more  corapltcated  reao- 
tloni.  He  haa  repeated  MQnsterberK'i  experiment*  ot  reacting  with  the 
five  and  with  the  ten  fingers  to  the  nnt  Ave  and  drtt  ten  nnubera,  the 
naotioa  to  five  TOcal  soanda,  to  fire  dUTereot  decleutlonal  forou,  to 
flf t  categorlea  »ach  a«  a  '*  river."  **a  ctty,"  etc.,  and  flodf  In  all  these 
inaea  where  MttnitcrberK  round  a  large  and  locreatUw  difference  be- 
tween the  *' senaory  "  and  "motor"  reactions,  onlj a  sHght  difftrrenoe; 
and  while  Hfinaterbei^  flods  the  ^*  sensory  **  longer  than  the  "*  motor." 
Jfartlufl  has  a  flatly  contradictory  result.  While  unable  tn  explain 
MUnsterberg't  result?,  he  feeU  confident  that  do  true  dUllncUoo  be> 
tweeo  motor  and  sensory  waa  there  Involved,  and  that  It  U  impoetlMe 
to  apply  this  distinctluu  beyond  ttie  simple  reaction.  The  second  por- 
tion of  the  fitody  describeii  ntmple  reactio'is  in  whk-h  the  aubjctct,  after 
each  reactioD,  gave  a  judgmcni  as  to  its  comparative  worth^aod  also 
dcBcriiwil  his  iittitudft  of  inlod  at  the  nioiiii»Dt  of  reacting.  This  very 
commendabif-  mt^thod  in  not  carried  forth  with  sufficient  system  toallow 
of  easy  formulatahle  conc1ii<«loii<i,  but  they  leave  In  Martio«''s  mind  an 
Increased  confidence  In  the  value  of  hia  rei^'alts.  A  third  polot  dlscosaed 
at  length  In  the  mei'hiintnm  by  which  the  shortening  process  of  the 
motor  reaction  taken  plauc.  In  opposition  to  the  view  thnc  it  is  a  return 
toa  rellcz  mode  ot  action — a  view  wtUch  he  treats  Coo  literally— beholds 
that  the  niot^r  reaction  anticipates  and  takes  for  granted  the  precipe 
nature  of  the  stimulus  and  therefore  reacts  to  It  at  an  earlier  stage  of 
Its  development. 

The  nioKt  essential  and  puzzling  contribution  of  this  paper  Is  the  op- 
position to  Mflnsterberg's  resnlts;  only  careful  and  nbunoant  research 
can  explain  this  important  point.  J.  J. 

tJnlfr»uehut\gen  zur  Meehnnikder  acUvfn  Anfmerk*amk«it,  GeoRO  Dwels- 
nAUVEKs.  Phllot.  stud.  Bd.  VI,  n.  3. 
The  author  has  determined  anew  the  effect  of  a  signal  preceding  the 
stimulus  In  reaction*,  with  doe  refereui-e  to  Che  dutlnctlOD  between 
'•  ftOD«ory"  and  "  motor"  reaction?.  Ho  finds  that  reactions  to  the  fall 
of  a  hamraer  preceded  by  a  signal  at  an  lotoraal  of  1^  eocoodfi,  wen* 
executed  lu  2571  sensory  uud  ISOtr  motor:  If  the  Interval  was  3  seconds, 
the  times  were  SSOu  and  l.tS^;  if  fl  seconds,  300ff  and  149^,  (average  of 
B  BObjects) .    On  the  other  hand,  when  no  signal  preceded,  the  "  aenaory  " 
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time  was  30R<»  and  the  "  motor  "  188ff,  In  all  thcao  results  the  attention 
was  oloDPly  focuned  upon  the  reaution.  If  the  atcentlou  were  purpowly 
diverted  from  the  reuL-liuD?  iiud  uo  Hl((iml  preceded,  the  time  was  353<t. 
The  chief  rei^dlt  U  thun  a  corraboratlon  of  the  dlstlDctlon  betwiten 
"  motor  "  nod  "  seusorj-  "  as  well  as  of  the  effect  of  a  preceding  siK'iAK 
with  accurate  deterno  I  nation  of  tlie  effect  of  the  iDtcrral  t>atweeii  iilf^Dal 
Aud  stimulus  upou  the  reactloa-tlme ;  it  L<  alao  ahowu  that  the  advHtila{;e 
of  the  RlRnal  is  ereater  with  "  senBory  "  than  with  "  motor  "  reactionii. 
Tbe  second  jporltoii  of  the  rufte«rch  \n  devoted  to  the  aame  iiroblom  with 
which  Manuiii  (nee  above)  has  occupied  hlmielf.  i.  «.,  the  correlation  of 
the  Bobject's  own  vcrsioii  of  thf  value  of  his  rfactloii  nud  tht-  ftlate  of 
his  attention  at  the  time  of  reaction.  lie  Hnda  that  a  complete  att«n- 
tioD  takes  place  \h  85  p«r  cent,  of  all  e»sc<i,  and  that  tot-a)  iDatleatioD  is 
rare,  and  Tentures  the  funeral izattoti  that  as  the  accuracy  of  the  atten- 
tion increases  the  time  decreases.  Tbe  subjective  testimony  would  also 
Indicate  tltftt  the  distinction  between  *' wmsory  "  and  "motor  "In  only 
a  relative  one,  tranfiltloiial  forma  aud  times  ap|)carIo)re%-erv where. 
One's  own  opinion  as  to  the  qulchnoas  of  the  reaction,  r)weUV«uvers 
does  not  vnlue  &*  Uiirhly  aa  Murtius,  but  rej^ards  It  aa  very  liable  to 
effects  of  contrast  ami  other  IlIuMons  of  Judgment.  J.  J. 

Jfisntdl  Tests  and  Meagurementa.  J.  McK.  Cattell.  Mind,  XT,  373; 
July,  1890. 
Prof.  Cattell  here  presents  lo  detail  the  platt  for  psychic  tests  men* 
tioned  in  hi*  note  upun  PsychoJogy  ut  the  Uulvcrslty  of  Peansylvanla  In 
the  last  number  of  this  JofKKAL.  Tliese  are:  1,  Dynamometer  pres- 
sure; 2,  Hate  of  movement ;  8,  Sensallou-areas;  4,  lYenHore  cau^in^ 
palu-.  5,  Least  noticeable  difference  In  weight;  6.  Reaction-time  for 
sound;  7,  Time  for  nnmlufl;  colours;  8,  Bi-iwctlon  of  a  &D  cm.  line;  9, 
Judgment  of  10  spoonds  Ume;  10,  dumber  of  leitrr-t  remembered  on 
once  hearing.  Nambcrs  2  and  4  have  not  so  far  been  much  tried,  but 
are  promising;  new  lostntment-i  h.<ive  been  devl<ied  for  mitblng  them. 
These  ten  teat^  are  now  taken  at  Prof.  Catteli's  laboratory  upon  all  that 
are  wilting,  and  his  students  are  submitted  to  a  much  longer  series,  a 
list  of  which  Is  also  here  given.  Discussion  and  co-operation  Is  Invited 
l^^nd  some  notes  by  Galton  are  appended  lo  this  article)  to  the  end  of 
gecuring  the  best  methods  and  uniformity  In  using  tbem.  This  move  Is 
iu  the  right  dlreotioo  ;  ftomi-  fitauilard  series  of  mental  measurements  is  a 
thing  very  much  to  be  desired,  aud  uulformity  Is  no  leas  important. 
Prof.  Cattell  has  upon  the  stoehn  a  laboracory  manual  of  psychology, 
a  book  much  needed  at  thia  stage  ot  the  tcaclilng  of  experimental  psy- 
chology. 

Ueber  dl«  WahrHehmunff  und  Lokaltfatton  enn  Hchttmbungen  and  Different 
ttfara.  Kakl  L.  Schaefek.  Zeltschrlft  ftir  Psychologie  und  Phy- 
slolc^le  dcr  SlunesorgADe.  Bd.  i,  H.  2.  1890. 
That  the  ear  has  a  certain  power  of  Judging  the  direction  and  distance 
<»f  sounda,  no  ODe  will  denv,  but  how  will  It  locate  those  that  actoally 
have  uot  a  single  source,  that  ari*e  from  the  combination  of  two  other 
Bounds?  The  most  readily  audible  ot  such  sounds,  ''beats"  (due  to 
Interference)  and  difference- tones,  (due  to  tbe  mechaoisiu  of  the  ear)  have 
twen  examined  In  this  particular  by  Sohaefer.  IIU  experiments  were 
made  with  tuning  forks  and  le.id  to  the  followiug  results.  Beats  :  When 
the  heating  tones  are  of  unequal  loiensitv  the  stronger  of  the  two  fixes 
the  apparent  place  of  the  beats;  when  they  are  of  equal  intensity  the 
beats  are  referred  to  the  Intermediate  space— thus,  as  a  special  case, 
when  ouo  tone  reaches  one  ear  only  aud  the  other  tone  the  other  car 
onlT.  the  location  of  the  beats  Is  in  the  median  plane  or  even  In  the 
middle  of  the  head.    Difference-tones :    When  the  generating  tones  are 
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mmtmmA  to  Ik*  medlui  pUoe  of  the  hoAj  or  lymmgiri^itJi] 
«ih  «f  It  («mI  It  tlM  Mune  Ume  an  eauMlfj  inteiiM)  cbe  itlnwiiiiM^i  \uum 
•v^MMbvta  ifaemcdUn  plaoe  wltiiin  the  had^aotaeOmm  mid-war 
feM««tttbc«*n.    Whan  both  ceneratlog  tooesAre  oa  ooe  side  of  th* 
haai  Am  JUfcuncMODe  Is  heard  lu  or  near  the  ear  on  tfa&c  Ude  mad  1ft 
aat   ntaivd  to   the  gBuentlDg  tooes.     When  tbe  geoeniciQE   tonM 
an  Ml  vtokllr  faiteDK,  one  being  produced  belon  ooe  e&r  the  ouier  b»- 
ten  Ihc  odMr,  the  dunrence-toup  la  heard  on  Che  side  ot  tbe  fklat«r 
geMnUtf  tone    t  neult  due  aupHrvntly  to  tbe  loore  favorvbtle  i^mSm 
«C  tattotlBa*  extatlDK  on  thit  Klde.    Dove,  Scampf  and  Tbompeoa  toiled 
••  beer  tbe  dlffl)r»DCe-tone  with  tho  ore neratinr  tooes  in  this  podtlOD.  bnt 
fwbably  kecwue  of  imperfect  i-oDditioQA.    'rhe  33  forms  of  experimest 
eoatrftwtlBg  lhw«  wulis.  is  well  as  notice  of  the  eUTect  of  differvnt  pod- 
tteBi«<  tbe getwrallnfT  tonv^i  upon  the  Inteiultjor  the  "beau"  and 
AfhnKv-loiiee,  are  set  forth  in  tht-  originai.    [Theae  resiilu  aiv  Id  bar- 
Bear  wkh  the  general  principle  that  a  nonnd  Is  located  upon  tfae  aide 
oa  wntcfa  it  U  moit  loleosely  neard;  or  U  equally  Intense  od  bocb  sidei. 
tn  tbe  median  plane.    Rkv.] 

iMs  jMtotttttinn  neetstivfr   Vorttellungen.     H.  MCvstekbeko.     Zdtach. 
f.  Psyxhol.    Bd.I,  H.2.     18H0.  ^^ 

The  theorj  of  agsociatlon  here  advocated  by  Hdnaterberg  1b  that  tba 
connwtlon  of  any  two  merabere  of  a  memory  aeriee  depends  either  oo 
their  iiu>rc  or  le«*  complete  ^Ituultaneousneas  in  conacktiuneu  (or  tbe 
ftlniniuuoousneaa  of  their  nervous  correlates),  or,  if  successive,  on  tbelr 
connectlun  with  the  meiut>er8  ot  a  parallel  motor  series  (made  up  of  the 
Tsflex  ntoveuieotfi  or  tendencies  to  raovament  which  attend  wnsory  pn>- 
cesses).    Tbu  sensory  imnce  a  is  connected,  becaose  flimultaDeous, 
vitfa  motor  tmpnlse  ^i  the  latter  with  motor  Impulse  it,  and  that  in 
tarn  with  sensory  image  b.    Ima^  a  can  thus  call  ap  image  6  Indirectly 
tbonxh  wholly  lacking  direct  coonection.    In  addition  to  a  statement  ot 
the  atflli'ulty  of  conceiving  the  connection  of  nenrolos^caJ  processes 
wboUv  fiuccesstTe,  the  aaibor  praseots  experiments  gplog  to  show  a 
cuoam-iiou  by  way  ot  these  motor  accompaniments.    The  experimenta 
llJU  Into  two  groups.    In  the  first  w  ritten  letters  are  exhibited  In  such  a 
««y  Ibat  each  letter  was  seen  by  itself  for  one  secood  til]  from  foar  to 
tMWd  bean  shown.    TTio  *utiject,  Mfinsterbeig  himself,  was  requited 
t»  tat  lb«  series  In  mind  and  at  the  end  repeat  the  letters  In  order.    Ue 
flUlt  tbal  he  waH  able  tu  repeal  seven  letters  without  error,  but  reached 
Ssinll  9t  his  ability  with  a  series  of  IIX    The  errors  which  he  made, 
il^  lUs  W  tbe  Important  point,  were  mostly  the  snb«tltotlou  of  wrong 
iMMMk  elwsil  never  grron  in  order:  taking  reprodnetlonR  of  scries  of  all 
hl^MU  oaly  about  1  per  cent,  were  allected  by  errors  of  this  kind,    in 
dto  Witiril  group  the  setting  of  the  experiment  was  tbe  same  as  In  tbe 
W|;  Wl  tbe  subject,  instead  of  being  aUe  to  concentrate  his  mind  oo 
igUiM  (MK>  Irtter  till  the  next  came  oreres  to  say  them  in  his  head, 
Mfk^Mttved  of  *uch  aids  by  being  reqnlred  to  won  problemii  in  mental 
M3uMllo&i«wl  (such  as  adding  conUnQousiy),  while  the  letters  were 
■fcY*^--     tW  rasuH  was  a  fall  of  tbe  Ihnlt  of  possibility  from  10  to  7- 
Qhm>  «se^ss«  «Mt  of  Cfaa^  oi  perfect  reprodnetion  Irora  7  to  4  or  5.    More 
torinf^A**"^""  *>  ^^  "^  *^^  ^  "'^'^  t^lmm^tMtt  vkm  the  hqU 
f^m^  w*s  HirAejucnr/r  wrway.    Ot  100  MetSer  series  only  6 
J  Wfou  tellers,  bat  53  were  wrong  tn  order;  of  100  S^etter 
\  <«aluMd  wrong  letters  and  04  a  wrong  order ;  and  the  ft-letter 
m   «*y  much  worse.    Tlie  effect    of  simple  distraction  of 
,^we  llMlf  lu  the  fall  of  tbe  limits  ot  possible  sod  perfect 
:!,.■  <'rror9  lu  Prder  must  hai*  another  explanation. 
\\\c  i\wx  that  the  mind  was  not  at  lil>ertj  to  hold 
^sf  ivr  n^  v;  t-^ue  (hence  a&$ocjatloii  hyibnaltaneoasnees  was 
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exoluded)  nor  ablp  loi'onnect  them  »eri«lly  by  menus  of  their  oatunil 
reflex  Juot«r  ftccompauimcuts,  becBusr  tbc  speech  appnrutuB  was  fully 
occupied  with  the  load  reokonlng.  There  was  therefore  no  mesne  ot 
•erUl  coatiectlou  left,  thouKb  the  leUers  were  impreBged  on  the  mem- 
ory »loK'y-  ^^l^h  thlM  explanation  the  flubejctlve  observAClon  of  Mdu»- 
terbert;  JufIbk  the  ezperlmetit!)  sgrves. 

'Die  iiuthor  lioIdH  that  the  serial  connection  in  thp  motor  sorlfS  i«  quit* 
another  mutter  tmm  that  in  the  mvmury  series.  The  point  i»  an  Impor- 
(ADt  one,  fnr  unless  this  Is  so  he  still  has  to  account  tor  one  link  iu  his 
chain,  and  to  the  reviewer's  mind  U  should  have  had  a  much  tutler  und 
better  (lemonf=tration.  The  esi»erln)**Qts.  however,  are  valuable  and  the 
iia[>er,  unlike  iliose  la  the  author's  BeilrSj^,  Is  brief  and  to  the  point. 

E.  C.  S. 

Urb^r  nfffatirt!  Einpjlndtittfftirtrtht.    Briofe  von  G.  Til.  Feciiner,  heraus- 
ftegeben  von  W.  Preyer;  (Schluss).    Zcltseh.  f.  Psychol.  Bd.  I,  H.  2. 

llio  Hve  letters  s'ven  In  this  section  continue  the  discussion  of  '*  nej^- 
Ative  Mentations''  upon  the  lines  followed  In  the  foniierseutlon  (Xeltsch.  t. 
PsTcIiol.  Bd.  I.  H.  1;  review,  Am.T.  Jour,  f^rhol.  ill.  p.  288),  and 
bring  the  correntHindence  to  a  close,  evidently  without  che  surrender  of 
either  party.  New  analo]<ieA  are  intrfKluceil  and  Fecbner  makes  clear 
his  KtHi-t  limitation  of  his  formul:i  and  its  deductions  lo  pjij/fho-phfttc 
phenomena,  relualojf  to  have  it  carried  over  tr>  purely  paycldc  matters 
and  vi'ilhholdlD^  n)«Kertlon  as  Co  Its  appilcnblflty  In  purely  physical 
ones.  Id  Uie  course  of  the  letters  refereoi-e  is  several  tloiM  made  to 
the  views  ot  Ilartmann  on  the  pbyslolofcy  of  c<ms4.-lousaMi. 
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m.— CRIMrXOLOGICAL. 

By  AitTUL'R  M*cI>ONALu,  Pn.  D. 

Tipi  di  criminali  nati,  Ovioo  Rossi  e  H.  Ottolengbi,  Archlvlo  dl 
PflWhlatria,  Sclenze  I'euale  ed  Autropotogia  Crimlnaie,  Vol.  XI, 
Fmc,  1,  Torino,  1890. 

Aa  an  example  of  the  way  In  which  crlmiuals  are  studied  by  the  Ita]> 
Ian  specialists,  we  five  the  details  of  a  slnjcle  case. 

!%«  writers  InveMlgated  twocasesof  typical  Iwrn-crlmloaU.  The  first 
CM«  (by  Rossi)  Is  as  follows ;  8.  C.,  38  years  of  affe,  born  In  Turin,  a 
typ»-fouader  by  trade,  condemned  twice;  tlie  Hrst  time,  len-ycar  sea- 
IflDCofor  cruelly  to  fattier.  While  In  prison  he  iittempled  suicide  twice. 
BeluK  nnable  to  work,  he  wrote  hU  history  upon  a  vessel.  Always 
raJftred  seD^utiun*(  of  heat  In  the  hcul ;  wAs'suliJect  to  vertlKo;  had  an 
alcoholic  Mttai-k  and  epileptic  prison  loftanlty.  fulUa  rarr^rami  rpilrUicn^ 
daring  which  be  broke  the  glass  in  the  M'ludow,  for  huvlug  been  pun- 
ished excessively;  dlil  not  think  In  such  moments  of  iiiv  pOHHiblllty 
of  being  punished  again;  had  a  true  morbid  epilcptlcal  hyiH>ohondriji. 
Ills  bhysicnl  examination  gave :  nallld  skin,  thin  chestnuc  hair, 
abODOant  beard,  thin  moustache,  blue  Iris;  nose  long  And  crooked; 
Ceath:  median  IncUnrn  hypertrophliKl,  the  lateral  decayed;  slightly  pro- 
jecting ears,  squlni  In  left  eye.  paralysis  of  the  eyebrows.  Craniometry : 
antrrlur-po-lcrlor  dlHinetcr,  ls2    mui.;   traniv^'rse,  I.M  mm.;   auterloi^ 

Ksterior  curve,  340;  trauiivcrse,  317:  total  circumference,  ft40;  cephalic 
l«x,  tQ;  cranial  capacity,  lASO;  a  deprt!S.«[nii  at  tho  union  of  the  fron- 
tal and  parietal,  not  evident  whether  li  Is  due  to  a  wonnd  or  not;  lacks 
the  ethnic  type;  a  Ncar  oo  rleht  hand  nri>ti)ig  out  nt  a  dispute  after 
gambling.  S4>DsibLIity :  with  l-aradalc  current,  the  right  band  feels  at 
SS,  the  left  hand  at  V,  \  touch  gives  3  mm.  for  left  and  a  mm.  for  Che 
rifbt.  Motraro logical  seuBibllltr  Is  moclerate;  two  or  three  day*  befora 
bad  weather  he  Is  restless.    He  la  credulous:  was  made  lo  see  a  bottle 
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of  black  wioe  under  »  white  p»per.  At  nine  yeira  of  kge  wu  ^veo  to 
mmittirbiition.  The  dyniimometer  gave  Ad  for  the  left  hand,  53  for  right. 
Hotility:  f^iit  awkward;  sitewh  ^tuoimeriDfr;  wrltioK  good;  Icdm- 
jerk  exaggerated ;  had  a  »Inilan  sgiUty  f Ince  hifancy.  lie  walk*  often 
without  coDMiou'ioefia  of  where  he  goes ;  this  U  one  form  of  propoUlve 
epllepny;  at  c**rtain  moment*  there  comes  to  him  a  de«ire  to  destroy 
everythiag,  and  uftea  he  does  it.  Ue  does  not  believe  In  any  rellgloo. 
Be  Kleepft  uiieanily ;  commenced  to  like  wine  at  ten ;  waa  forgetfal ; 
•moked:  liked  gaiubliog;  is  fund  of  Ftrikiog;  knows  the  crlmiQaralaDr. 
nil  father  was  44  at  th*>  birth  of  S.  C. ;  his  mother  50 ;  b\i  father  draok 
macb,  but  aapported  the  wiit«,  aud  was  never  in  Jail,  llie  mother 
niayed  much  at  lottery;  bin  )>iAter  van  mother  of  cblrtevD  soo*.  sH 
lieattliy,  except  one  who  died,  di-^ease  unknown.  He  was  stndfoaii  In 
hlfl  fonr  elementary  cUflses;  Raid  he  never  had  difficulty  (n  learning. 
Re  rends  the  Crori'i'-o  dri  Trihvfiaii.  He  does  not  like  the  present  ftys- 
ftm  of  government;  would  like  the  repnbtlcan  fonn.  ju  infancy  be 
suffered  with  vmiturie  and  neuralgia. 

Le  crimr  putitiqve  tt  te  mi$onii»mf.  CesarE  LoMnooso.  NouveUe  Ite> 
vue,  15  Ffv.  ec  ler  Mara,  1890. 

This  article,  by  one  of  the  founders  of  Criminal  Anthropology, 
»howa  some  of  the  broader  social  a^ipects  of  the  siclenL-e  of  crime. 
^Tille  a  certain  freBhness  of  eii>erleuoe  brings  enjoyment,  KUfipicioa 
and  hatred  of  the  new  (misoneism)  is  deep-seat«d  and  cluracteristlc  in 
Bocloty  and  the  indlvldaal,  most  sola  the  feeble  and  priniatlve.  Inoo- 
VHtors,  reformers,  geniuses  are  opposed,  aud,  since  even  they  do  cot 
Moape  this  law.  opt^ose  each  other-  The  same  law  pervade*  religion 
and  pediif'ogy.  Disregard  of  the  misouel^Mc  feeling  In  sudden  aod  vio- 
lent attf-iiipte  nt  progref>s  Is  anti'Soclal  nnd  a  crime.  RevoluUoos  are 
dli^tiiiguUhed  (roui  revolts  aud  st'dUlous  iu  beiug  oonual  tteps  of 
advance;  they  do  not  excite  eonser^'atlve  reaction;  they  have  high  alma 
and  moral  causes;  tliuy  appeal  to  people  of  all  cla»»es;  they  reach  snc- 
ceM  in  ppite  of  low  of  leaders:  they  are  rare  and  cha racier ittlc  of 
advanced  nations,  itevolt*  and  rebellions  are  the  reveme  of  all  these; 
BOcietr  U  not  nrfpnred  for  thr>ra,  they  are  abortions.  In  doubtful  case* 
society  ItKlf  decides,  by  accepting  or  rejecting  the  attempted  advauce^ 
whether  the  attempt  is  a  revolution  or  a  rebellion. 

JUtUheilttngfii  der  tntemattnnntnt  kriminathtUchen  Vergtnigunff ;  Hefti, 
Februar,  und  Heft  2,  JuU,  Berlin,  1890. 

The  iTiteruHtiomil  Penal  I^w  As«oclation  was  founded  in  1886;  prtB- 
cipally  through  the  etTorts  of  I'rof.  Kranr  von  hlfzt  of  the  UQlversity 
of  Halle.  It  will  be  seeo  from  the  principle!*  advocated  by  the  assoeU- 
tion  (given  beEow)  that  It  takes  the  most  advanced  views  In  practical 
criminology. 

The  lotcruational  PennI  Law  .\?«ocintion  holds  that  crime  nnd  punish' 
ment  should  be  considered  frum  ihe  sociological  as  well  as  from  the 
juristic  sluudpoint.  lt»  fundaniental  propositions  are:  (1)  The  pur|>o$e 
of  punishment  Is  to  oppose  crime  as  n  social  phenomeuon.  (3)  The  re- 
sult<i  ol  utithro|K>l>r)glcnl  and  sociological  Investigations  are  therefore  to 
bo  considered.  (3)  PunUhmeot  is  one  of  the  most  eflfectlve  means  of 
opposing  crime,  but  not  the  only  one.  and  therefore  should  not  be  sep- 
arated from  other  renicdles,  especially  that  of  prevention.  (4)  The 
(lidtiiictioti  between  occasional  criminals  and  habitual  criminals  U  of 
fundamental  tlicorellcal,  as  well  as  practical,  importance,  and  therefore 
serves  as  a  basis  for  the  dotcrminlng  of  penal  legislation,  {o)  Since 
the  administration  of  penal  Justice  and  Its  execution  have  the  same  pur^ 
pose,  they  should  not  be  separated,  for  In  addition  the  judicial  sentence 
gains  its  content  and  meaning  from  (he  execution  of  the  punlsliment. 
(6J  As  the  restriction  of  freedom  righily  takes  first  pbice  in  our  penal 
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•yitcm,  the  AtpocUtlon  devotea  Itsell  to  efforu  (or  the  Improvement  of 
prisons  and  rclatctl  ioBtitntions.  (7^  Yet  the  A«BOcUtioD  hold*  that  the 
nbttltntlon  o(  pbort  n:»itr»liits  oi  libert}'  for  other  peoalliee  of  equal 
«ffl<MK!y  i*  pOMlbleand  deKinitnle.  (8)  Id  lonf;  restraJnts  upon  liberty, 
tbe  darmClOD  of  puDifttinient  is  to  depend  not  only  upon  the  reeults  of 
penal  procedure,  but  on  that  of  penal  exerutlon.  i,!)}  Penal  legislation, 
eren  In  cases  of  frequeDt  repetition  uf  small  offeuses,  le  to  place  Incor- 
rigible habltoal  criminals  beyond  the  possibtUty  of  doing  harm  forat 
lone  a  time  as  possible. 

Tnpre  are  487  membem  in  the  Assodatloa,  representing  almost  all 
countrlei  of  the  world.  Tbe  American  ntembem  are:  M.r.  Z.  K.  Brodi- 
way,  BeT.  P.  H.  Wines,  R.  P.  Falkner,  Clark  Bell  and  A.  M«cl>onAld. 

Wfl  0T«  below  a  short  resume  of  tbe  reports  of  tbe  AssoclatioD  for 
July,  1890: 

QoeatioQ  II,  c.  Is  it  Decessnrr  nod  eaituble  to  make  the  treatment  of 
youoR  erlmiDalB  depend  npon  the  difttinc-tlon.  whether  ther  have  acted 
with  euBlclent  knowle'djre  of  their  K^Ut?  John  Folnitidci,  rrofeesor  of 
Peoal  Ijiw  In  St.  Petersburg,  answers  in  the  negative,  and  cornea  to  the 
followlDK  conclusions:  (1)  I'hiH  criterion  U  Indeterminate,  and  leaves 
DO  sure  ffn:funil  for  the  dlstini-tinn  of  the  act,  and  leads  to  mistaken  rc- 
stUta.  {2)  Th^  opinion  as  to  the  Inadequacy  of  the  crlterloD  It  more 
aad  more  acknowk-dged;  it  has  lost  its  former  importaooe,  aod  tht 
work  of  tbe  Judge  in  applying  it  is  useless.  (3)  Another  criterion  mtiBt 
teosed  wblcii  shoulii  include  the  general  estimate  of  the  personality  of 
tha  jonth;  itmu^tgive  ground  for  deddinj;  whether  tbe  yoatfa  should 
ootDe  under  public  guardiAnfthlp,  and  what  measures  are  to  be  employed 
a*  suitable  to  bis  condition,  it  abould  be  assumed  that :  (a)  measures  of 
pimUhiDent  to  tbe  ordinary  sense  should  not  be  applitMl ;  (b)  it  would  be 
OHlrabletbat  Um  pusage  from  tbe  procedure,  determined  hy  one  court, 
to  Aootber,  be  made  easy,  nnd  that  tbia  passage  be  lookeil  upon  as 
BBOeasary,  and  that  it  corregpond  to  the  change  in  the  ludlvldoal  physl- 
C«l  eoodUiou  of  tbe  youug  erlaiinnt. 

Question  II. — la  forced-labor  without  Imprisonment  adapted  to  take 
the  place,  In  certain  cnsca,  of  temporary  punishment  ?  V.  J.  Baumgar- 
t«n.  Decent  in  the  rniversity  of  Builnpeft,  answers  that  forced  labor 
without  impriaoumenC  Is  not  a  ntibstitute  for  restraint  upon  freedom, 
but  a  Butwtltute  for  a  fine.  Witli  tbe  working  out  of  the  One,  a  social 
Injustice  Is  at  tbe  same  time  tnki-n  out  of  the  world,  which  exposes  to 
tliia  ooonomicnl  and  moral  injuries  from  tbe  short  restraint  upon  fre^ 
dmsjust  tbai  clu»>i  In  soi-lety  whlcii  possesses  the  least  power  of  reds- 
Ubm  atfalnit  Injuries. 

QueatlOD  111.— Can  and  fhould  legislation  be  occupied  more  than  ever 
before  with  tbe  element  of  civil  reparatloD  for  the  InfrscUon  of  tbe 
lights  of  the  Ipjnred  party?  Prof.  Bernardino  Allmena  of  the  I'nlver* 
•tty  of  Naples,  to  answer  says :  At  present  the  compensation  to  victims 
of  crime  Is  atmoat  Illusory,  and  without  doubt  tbe  flrst  purpose  of  teg> 
Ulatlou  Is  to  destroy  the  evil  enects  of  crime;  uud  if  It  cannot  revive 
tbe  victim,  who  has  been  killed,  It  should  make  the  evil  felt  as  little  a» 
pOMlble  bv  Ms  SODS,  (a)  Damages  for  voluntary  crimes.  For  gran 
ertanea,  wltere  tbe  restrictive  penalty  is  necessary,  damages  should 
always  follow  the  peualtv.  and  never  be  subxtituted  for  It,  nor  dlmlulsli 
IL  If  tlio  criminal  Is  solvent,  be  may  pay  with  his  property,  and  this 
credit  will  be  prlvlleced  In  prefer«nc«  to  all  other  credits.'  In  losaer 
eiliiitts.  In  wiilL-h  ImpnsoiunflDt  woald  be  Inutile,  one  can  study  aod  ex- 
pfrlmmt  wltli  chtp.  An  example  Is  given  lu  cbeoode  of  Oennany  which 
Itcmitt^  ihr  pcnni  Juilge  to  pnmounce  n  flne  la  tftvor  of  liie  ofDendeil,  to 
the  amount  of  t>0«HJui4rk^  (8i-'><iO).  (b)  Damages  fttr  Involuntary  crimes 
and  for  cases  of  civil  resjionslblllty :  In  luvoluutarr  mUdenwanors  It 
would  be  uevessary  aluiost  always  t«  apply  lite  pvualty  III  favor  of  the 
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Injured  party.  'ITila  |>eDBUy  should  not  Interfere  with  thfl  civil  daniAges 
lo  CHSC8  whpre  thp  money  paid  by  tliU  pctinlty  U  not  sufficient  for  the  re- 
paration of  the  duuinfreg.  Kor  the  caaee  of  non-culpabltity  followed  bj 
clril  responslhllity,  one  cannot  speak  of  a  pcimltv  tmneforrtiBbte  Into 
Impriwuiuint.  The  damiiKCB  should  be  obtalne*!  fn  the  ordinary  war. 
A  treaflury  for  penalties  should  he  Infttltuicd.  The  treit^imr  aboaid 
nay  In  caies  where  the  guilty,  for  a  sufficient  reaunn,  c  r/.,  his  d«aib. 
Ills  flight,  etc.,  does  not  piy:  or  he  Rhould  aotlctpBte  nlimouy  in  all 
caflCB  where  the  victim  Is  very  poor  and  the  parnient  will  not  be  made 
»tK>n.  For  thi?,  money  earned  iu  jirUon  should  he  dividf-d  Into  lour 
parts:  1.  For  the  victim  until  payment  of  the  debt  determined  by  the 
magistrate.  2.  For  the  State.  3.  For  the  coffer  of  pcoalties.  4.  Tot 
the  benefit  of  the  condemned. 

Question  IV.  — How  U  the  incorrigibility  of  an  h»bituni  criminal  to 
b«  determined;  and  what  meu^urfs  a^aluat  these  crlniinHl*;  are  to  be 
tMommeuded?  Prof,  von  T.llieuthftl  of  Marburg  answer*  ia  brief: 
Thoite  who  have  repeated  relapses,  from  which  crime  appears  as  an  out- 
come, are  to  be  considered  ug  incorrigible.  Two  kind?  are  dUtlnfruifhed, 
one  resting  npnn  hereditary  taint  or  acquired  di-generation:  the  other 
Qpou  a  crlmfnal  njunntM-  of  life  Uidu&trliilly.  In  aniiwrr  to  tlie  second 
part  of  the  qneJtlon  there  should  be:  i,l)  Institution?  for  the  hieh  de- 
grees of  degeiifratlon ;  (2)  Inctitutlons  for  the  daogerou*  incorrigible, 
whether  dt-generaled  or  not;  the*e  might  forui  a  special  division  of  the 
present  iiculteutiaries;  [3)  Work-houses  f"r  those  who  an-  not  dnnger- 
ouB, — like  the  present  work-housea.  Perhaps  they  could  in  part  be 
combined  with  them. 

Internationa} f  kriininnUatitche  Vnvlnigung  ;  Er»te  LandcirvertamtitluKg  <kr 
tiruppe  deutifchex  Hfich.  Ualie  a.  S.,  den  HH  und  27  Mflrz,  leSO. 
The  German  dlvl'tioii  of  the  InteroatEounl  Penal  Assoctntlon  met  In 
March,  and  discussed  the  followinir  qucslion^i:  1.  Under  what  p rem p- 
positlon^,  is  [he  Introduction  of  the  conditional  sentence  Into  German 
legislailou  expeiili«'nt?  a.  How  i^  the  f«ct  of  recldlvmlon  to  be  deter- 
mined legally;  and  what  nieaD»  of  punishment  are  to  ho  r«t:onimended 
for  the  incorrigihlp?  After  many  varied  modifications,  the  AasoclatloD 
finally  voted  on  the  following  queRtlotift :  I.  Is  recldlvatlon  to  be  aai>umed 
if  the  new  and  farmer  criniinHl  act  lie  in  the  same  pcual  grude,  as  des- 
ignated by  legislation?  2.  Should  recldlvlstlc  superanuuatlou  be  admit- 
ted? 3.  Should  repejitiii  recidivHtion  form  a  necessarj*  ground  for 
sharpening  the  pnnlKhment?  4.  l»  a  relatively  ln(T(>ait<jtd  reittralnt  npon 
freedom  to  be  recommended  as  a  means  of  punishment  for  repeated  re- 
ddlrntlon.  with  the  permission  of  lmpri<>onment  tn  the  workhon«e  as  a 
Gonftequence?  &.  Should  the  law  touch  ujiou  rifgulatlonn  whtcii  enanre 
the  pcruiantfUt  separation  of  evll-doet^  (considered  by  the  penal  magte- 
trate  as  incorrigible),  into  special  divisions:  of  itrlsoii,  work-house  or 
insane  asylum?  6.  Should  a  conditional  rfleasie,  art«.r  Ave  years'  deteo- 
tioD,bo  granted  to  those  considered  Incorrigible  ?  The  ARSOciaVlon  alllnued 
uDantmously  ((Uestlons  1,  2,  Sand  0;  and  by  n  large  majority  questlooa 
4  and  5.  Another  question  was  :  Is  It  expedient  to  prepare  iarUts  prao- 
tlcally  and  theoretically  {i.  r.,  by  training  In  iwychlatry,  criminology, 
etc.]  for  the  i)enal  oxecutlveP  (i)  before;  (b)  after  the  States'  examlaa- 
tton.  The  niibln  ituetntlon  was  almost  unanimously  atUrmed.  After  the 
laying  axlde  of  the  subordinate  qucstloa  a,  subordinate  qneatlon  &  re- 
ceived n  large  majority  of  the  votes. 

Comptf.  general  d<*  V adminiatration  dt  la  jtaittce  tritnin^ie^  1887 .    Reme 
Sclentlfique.    S  Mars.  18&U. 

The  ofBcial  report  of  erlinlnHl  justice  In  France  for  18S7,  published  In 
1889,  glvea  a  good  idea  of  French  criminality.    On  looking  at  the  maps 
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It  woQld  seem  at  Hrst  eight  that  the  high  degree  of  crimkiality  In  t2ie 
Urfce  cltieit  wax  <Iit>)  to  |>opulatioii.  but  it  more  thorough  exftmlnatloo 
show»,  tliat  it  depends  on  lahno^jrHnhU-al  coodltiou^.  All  the  north  and 
Dorthe«8t  of  FmiK-r  (Normandy,  Isle  of  France,  Champagne,  Plrardy, 
Flaudfrc)  show  a  high  crinnualUy ;  b^low  (Sarthe,  Orne,  Eun?-€t-I^lr. 
Ix»lret,  Yonne)  a  medium  degree;  and  In  the  center,  west  aod  Fonth  of 
France  criminality  In  feeble,  ^%'ith  the  exception  of  the  border  proTlD> 
(*»  {BAwee-l'jTeriHeii,  llaiite-Savoie,  Savoic,  Doub«,  Vongea),  which 
flive  a  more  elevated  degree  of  criminality  than  the  weit  aud  center  of 
France,  In  whifh  the  mortality  1«  greater  than  In  the  other  provinces. 
The  map  of  suicides  correspdada  exactly  with  that  of  crlmliiallly,  ex- 
cept  Id  ror*!lcA,  where  there  »«  rery  few.  The  coD»tADt  progrcMion  of 
sulclda  (not  apei'ial  to  France)  deserves  atteutkin : 
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romparlog  the  number  of  crimes  from  1871  to  1887,  the  statistics  an 
M  follow* : 
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AlchohoHsm  has  dlmlnlthed  greatly: 


SlDce  the  popQlntloo  frons  1871  lo  1S87  han  Increased,  the  table  ahowi 
s  tendency  fnr  crime  to  le^Beii.  although  It  U  feeble.     While  forelgoers 

^ furnish  10  per  cent,  of  the  crime,  they  couBlitule  only  3  per  cent,  of  the 
population.    Ilie  percentage  of  recldlvlsta  has  cootinaally  iDcreased : 
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Id  looklog  ai  the  abore  result*  we  are  Plmck  with  the  large  propor- 
ttoo  of  crimes  against  chastity.  Tbc  fact  that  Huiclde  Is  so  low  lu  Cor- 
sica, while  other  crimes  are  oameronx,  vugg4><tH  the  law  of  Hntagonlsm 
between  snk-li|p  aud  crimes  of  blood.  .Ai*k-ordiiig  tn  \\it'fv  rtgure* 
France  Hooked  upon  by  some  as  a  wicked  country)  is  about  the  01U7 
place  wherx  crime  la  decreasing. 


Le  dfia  tt  U  tuiriilr  A  Brriu,  par  le  Dr.  A.  OORRK.  Archives  de  I'aatbro- 
potogle  crimltielle,  1800. 

Is  the  aludy  of  crimlnologr.  one  Is  imnrensed  with  the  conllnued  rep 
<MoH  of  the  same  olTence)^  In  plncpD  m  i<tely  sepftrated ;  no  that  a  thor- 
o«gh  tnvftitlgatton  of  one  Iwallty  will  give  much  that  In  wntition  to  all- 
The  author  gives  the  reiiult*  of  ft'uch  an  invet^tlgatlon  in  a  olty  of  about 
40.000  lohsbltants.  Fie  Is  also  careful  to  point  out  the  liH-alpecullari- 
t&as.    We  give  some  of  his  coqcIbsIous  :  The  Breton  la  tradlttooal  hot 
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not  fttaTUCIc;  he  retatu«  mitny  of  the  characteristics  of  bis  anoeston; 
he  Is  s  good  Frenchman  without  ceaaluK  to  be  himself.  Mlsdemeuion 
have  become  more  friviuont  aud  crimes  Ws  numerous.  Measnrw  of 
cocrecUoD  exi>laln  tlib  lu  part.  The  return  to  rlolence  la  attaclCB  on 
thepOr&i>n  i»  ex|>lniut.il  by  the  rocrudewenc*  of  alchoholic  habits.  Ju- 
temperaDC4>  la  a  factor  ol  a  slowdef^eoeratloD,  which  pushes  to  cowardly 
and  cuuuiug  mitvdvtneanors;  Is  a  provoker  of  qtiarrelg  which  end  u 
murder;  It  may  run  In  the  tralo  of  reviving  anclept  Instincts  of  brutal- 
ity. PauueriHm  l»  almost  a  profession;  It  has  its  salots  In  popular  ven- 
«ratloD.  The  Iwftgar  U  still  "V  h^U  de  X>f«u";  thU  renders  him  n- 
■Mctable.  Much  whisky  Is  consumed,  and  enormous  quantities  of 
abRlnthe,  the  more  pernicious  because  very  often  adulterated,  malduff  It 
cheap,  which  in  a  principal  aid  lu  Its  sale.  Tn  the  hospital  alcoholTsm 
docDlnateii  in  the  uiiolog'y  and  lu  the  form  of  the  majority  of  the  dis- 
rates. Dtvurces  ami  tivparatlons  arc  few  because  of  distractions  and 
mutmil  accommodations.  Vou  often  read  In  the  paper;  ''Mr.  X.  In- 
forau  the  public  that  he  will  not  pay  the  debts  uf  his  wife."  As  to 
recitlivKtlon.  drunkenness  accounts  for  the  largest  part  of  it.  Suicide, 
according  to  one  xchool.  Is  only  n  dlffcrcul  form  of  the  same  ImpuUtre 
abnormity  of  which  crime  Is  another  form;  this  IropulslTeneu  la  TSry 
much  allied  to  innauity;  and  as  a  matter  of  fact  the  throe  IncroaK  to- 
gether from  year  to  year.  Aa  to  the  Influence  of  the  seasons,  one  Is  Im- 
pressed with  the  exi.'ttence  of  a  maximum  of  ofl^occa  In  n'intor,  and  a 
mhiiinum  in  Runimer.  Sometimes  the  cold  gives  the  least  ImpulslTeneas 
to  crime  In  January,  and  the  heal  shows  Its  Influence  by  incrcaae  of 
ofltences  in  August.  .Assault  and  battery  show  their  maximum  Id  Feb- 
ruary aud  March,  aud  their  mluimum  lu  August.  Vagabondage  and 
mendicity  are  parallel,  having  their  maximum  In  summer,  with  a  mo- 
mentary rise  in  spring.  Drunkeuaens  is  prevalent  at  all  mmous,  and 
reaches  Its  maximum  on  the  different  holidays. 

La  Qwttione  delta  pt.fta  dt  nortey\»r  £Ma?rtrELE  Carxetale.  Torino, 
1888.  pp.  97. 
Tlie  author  treats  critically  In  the  first  chapter  the  objections  to  the 
death  penalty,  and  In  the  two  following  considers  the  matter  more  posi- 
tively. The  special  quesliuu  of  the  death  penalty  raises  the  question  of 
penal  jurisprudence  in  general.  Individualism  and  Its  iuviolahlHty  are 
at  the  basis  of  the  chcurlc»  opposed  to  the  death  penalty.  But  the  idea 
of  the  organic  unity  of  the  individual  and  of  society  Is  the  one  to  correct 
the  errom  of  ludlvlduulUni,  aud  vmphai^izc  rather  the  iuvlolablllty  of 
the  life  of  humanity.  This  Is  one  of  the  principal  missions  of  the  new 
Italian  school  In  crimlnidogy.  Althouf;h  the  argument  of  tear  from 
the  death  penalty  may  be  over-estimated,  yet  it  has  force  with  llie  Igno- 
rant  and  with  those  who  are  timid  among  the  educated  classes.  A 
second  argument  as  stated  by  En.  t'errl  Is  from  natural  selection.  The 
oolversal  law?  of  evolution  show  that  the  progress  of  every  living 
species  nliould  be  lu  a  continual  scltictlon;  tliat  In  bumanltv.  IhU  Mlec* 
tion,  natural  among  the  anlmale,  Rhonld  be  made  artificially  io  obedi- 
ence to  ail  the  laws  of  life.  Thus  the  denth-penslty.  like  aatttre 
eliminates  the  Individuals  who  do  not  assimilate.  According  to 
Colajanul.  the  voiuutsry  element  In  the  social  orgauliim  acquires 
daily  gn^atAr  Influence  in  comparison  with  the  phyi>lc«l  element,  and 
such  influence  becomes  always  more  contracting  (;<-ontrani(aIf).  The 
Anal  argument  (by  Garofalo)'i8  based  on  the  Idea  of  elimlaatlve  reac- 
tion; penalty  Is  but  a  reaction  againat  crime:  the  death<penalty  Is  a 
unique  and  sore  way  of  ahe.olute  elimination,  hence  indtspenslbfe  to  a 
full  and  perfect  exercise  of  social  defense.  In  thus  eliminating  those 
Individuals,  who  are  unadnpted  to  society,  the  race  Is  purified  and  an 
example  la  set.  These  are  In  brief  some  of  the  arguments  mentioned  by 
the  author. 
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La  Bwtdiva  net  natt.  itudto  jpcrfm€NfaI«.  QlUSKPPE  Orano.  Roma, 
1883,  pp.  2m. 
The  author  coDstd«n  noUllvUjr  theoretically  in  the  Onit  part  of  hia 
book,  and  exiveiimcntallv  la  the  second  part.  After  tublnj;  ap  ihe  ^ea- 
eral  notion  and  If-gislfttlon  of  rt-i'ldivltv,  and  the  dlsfpiitlon  between 
crlmlDOlOKUti!  as  to  the  legUlniacv  cil  toe  threatened  rt;[<ri;<4«iioQ  of  the 
re<'ldl»i«r*,  hf  pa»sf»  la  the  second  part  to  the  question  of  [he  agdrava- 
tion  ot  puiiiehmeat  io  respect  to  *ge  and  physical  condition^,  and  to  the 
relattoQB  of  retidlvltj*  to  InDaiitty,  and  comfis  to  the  following  conclu- 
alom:  Such  iden».  nn  the  rclattre  iosufficieocy  of  objective  physical 
foroe  of  piinUhmeiit  on  account  of  the  iawnsiblllty  which  the  criminal 
opposes  to  It,  ttic  contempt  which  the  KulUy  one  mRUifcst^.  the  social 
danger  which  cnnifA  with  the  relapse,  the  conflptjuent  npceaiiity  of 
hlndortDK  thl^  by  the  meuace  of  a  greater  cHtCigittnu,  nn  abstract 
cooildentlons,  aprlori  criteria,  bereft  of  the  aid  of  po«Uive  enquiry,  and 
cooaeqaently  more  hypotheses  and  conjectures  than  reasons.  Thirty 
per  cent,  of  the  crlmionls  In  luly  an.>  recldivif>u.  In  Prance,  it  wa«  ^ 
per  cent,  for  men  and  31  per  cent,  for  wotnen  la  1867:  in  Itelglum  at 
that  time  It  WHS  15  jrer  cent,  and  In  Austria  59  per  cent,  for  men  and  51 
percent,  (or  worueu.  In  Switierluud  45  per  cent.  The  average  shon-s 
that  46  per  cent,  of  criminnh  are  reviilivl«H.    The  secoud  Hiid  successive 

EuaUhmenta  are  In  general  expiateil  in  that  period  of  time  in  which  the 
inau  orgaoUm  ooromeooet  to  lo^e  itn  natuml  vigor;  there  Is  thus  a 
oertalD  upect  of  Injnatlce  and  Inutility  in  punishing  the  recidivist. 
There  ii  also  a  greater  bitterness  In  a  second  or  9itcce«Hlve  punishmeot 
benveen  the  ages  o(  25  and  30,  the  period  In  which  rectdlvlty  Is  most 
GOtuplcnous.  As  to  tite  rotation  of  recidivity  to  the  cnrcerial  system, 
■onwof  the  most  illastrious  and  competent  men  lay  that  about  six 
MVMitbs  of  the  men  arc  allured  into   rehi|iHo.     Bcranger  says  it  U  the 

Ericon  which  makes  the  recidivist.     ITie  influence  of  surroundlnes  can 
e  greater  or  less,   but  It  doen  not  allecl  substantially  the  great  oainage 
dooe  by  tocreafllog  the  punUhmenc  of  recidlvlsti. 

Boctaltnto  e  CriminnlUh.    ENRICO  Ferri.     Koma,  1^83.  pp.  224. 

The  author  sayi  Id  hU  preface  to  the  reader,  that  It  is  Imposed  upon 
oontooporarT  science  to  embrace  dally  reality,  and  not  plntonlc  re- 
•Mnihea  (or  archeologlcat  sweepings ;  and  that  this  is  not  tlie  love  of 
scieBce  for  Its  own  sake,  but  for  the  sake  of  life.  Ke  calls  attention  to 
two  new  current  Ideas ;  one  Is  the  result  of  the  experimental  method  In 
the  stodj  of  criminal  phenomena,  the  other  i»  the  effect  of  positivism  In 
the  stody  of  eeooomical  facts.  His  conclusious  are  at  follows :  Crime, 
lUtfl  all  other  manlfestatloas  of  •ocini  pathology,  Ik  the  ofTsprlng  of  the 
pm«nt  social  system;  but  soclalUm  will  change  radically  the  state  o( 
•oolMy.  In  the  new  order  of  things,  prophesied  and  desired,  crime  will 
dliiappear  (in  a  manner  more  or  less  absolute),  and  with  It  the  relative- 
ly unprotluotlve  hwiltutious,  prisons,  soldiers  and  judges.  The  social 
•arroundlng*  will  b«  the  best,  and  crime,  like  mlst-ry,  Ignorance,  prosti- 
tution nikI  Imiiuinillty  in  general  will  finish  their  sad  tyranny.  The 
following  an'  two  general  socialistic  a  (Hr  mat  ions,  which  have  Immediate 
relation  to  the  problem  of  the  crlmtn.-tllty  of  the  future.  The  Iron  laws 
of  the  struggle  for  existence,  which  lukvo  domluabed  the  animal  world 
and  humsnlty.  will  be  ellminsted  from  the  economical  onler  of  aortal* 
Ism,  which  l«  the  Rahprc.<><don  of  vital  competition.  Kgoism.  which 
In  hamanliy.  piisl  anu  present,  «tands  as  a  bar  to  all  moml  nnd  socUl 
life,  wll  1  dltLLpnear  before  altruism,  disinterested neas.  antl  love  of  neigh- 
bor, which  wilt  relga  sovereign  in  the  economical  order  of  socialism. 

Lm  .BMdfff(ar'«,  par  Joseph  Rkixacr.    Paris,  1889.    pp.  S&8. 

Tills  work  U  vnluubie.  in  that  It  gives  a  deflalie  idea  of  the  French 
penal  system.    The  author  describes  In  a  forcible  way  the  recidlvlstlc 
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cbmcter.  Tbe  recldiTiau  arc  crlminAlB  by  prufuBloo.  JoBt  Iwcjuim 
tbey  have  lost  the  Ufte  of  uiiderfttAndlng,  they  nre  Hl(«  all  the  iDm»e,  a 
grfM.  peril  to  society ;  and  It  U  aecesury  to  keep  tbem  alio  from  doing 
evil-  P»ychl*tr!cal  science  and  penal  science  are  branches  of  tbe  wune 
tree,  and  accidental  criniluallty  bears  the  Mine  relation  to  profejmlonAl 
crimiDaliiy  that  a  burolog  fover,  which  ift  unrable.  docs  to  inclaacbolia, 
wblcb  1b  not.  Yet  we  let  Ioobc  npon  aoclety  recldlvUtu  charred  wltb 
ten  or  more  condeiimHtionn.  Moreover,  ublle  (he  insane  ar«  isolated* 
tbe  criminals  by  proftisaloa  are  geaemlly  in  groups,  more  dungerotu 
aod  more  otenaclng.  In  fact,  that  which  dUUngulsbcs  (he  rrcldtvisM 
from  tbe  mass  of  crlmlnalB,  Is  that  they  are  a  compact  amty,  an  afco- 
ctatlon  opposed  to  society  and  law,  incorporated  to  make  an  attempt 
opoD  the  safctr  and  property  of  the  public.  Rebels  and  revolters  par 
«sr«'HF'N'*/ itre  till:  (imre  to  t>e  fetirtfl,  imdco  they  have  not  entered  with 
gaiety  of  Iieart  into  the  iDfcroal  circle,  where  It  Is  Decessary  to  renoance 
all  hope,  but  have  beeu  precipitated  there  by  misery,  aod  almost  nil  of 
tbem,  aIaa,  are  right  in  act-uMng  cK-fclery,  wl'itch  l-ouUI  »ave  them  after 
tbctr  flr»t  falne  nt^'pt,  but  which  had  let  them  slide  Into  the  abyu  with- 
out reaching  a  helping  hand.  Then  It  matters  )ittl<^  that  you  have  only 
to  do  with  a  feeble  heart,  and  u  soul  fuucllunally  perv'fDM:.  In  the  half- 
grlR]  llbertr,  which  the  penal  law  has  made  for  the  recldlrist,  the  two 
daagerouii  idgnd  in  man,  habit  and  a  taste  to  do  erll,  have  become  a 
Bccond  nature.  In  the  degroe  thst  it  would  he  easy  to  redeem  bim  after 
his  flrxt  fault.  Id  the  SHtni*  dcf£n,>c  it  would  be  chimerical  to  attempt  it 
now  that  he  Is  In  his  plnce  In  the  sinay  of  crime;  he  will  not  Hinch;  for 
one  who  desertK,  niucty-ulnc  will  die  Impenitent  on  tbe  field  of  battl«. 
They  are  a  world  apart  not  only  from  honest  men,  but  from  all  other 
criminals.  The  unfortunate  whom  misery  or  pavitioD  has  led  astray 
during  an  hour,  trembles  before  justice,  the  recldtvt-ot  deHeft  It.  One 
has  not  ceased  to  belong  to  society;  the  other  baa :  he  lacks  no  kind  of 
vice;  he  recrnitB  himself  everywhere;  with  bin  great  ally,  prostitution, 
be  is  the  product  and  the  mixture  of  all  the  impure  elements  of  society, 
a  veritahle  -irK'Ul  uli'cr.  Tbe  misery  Is  terrible,  no  less  the  physical 
than  the  intellectual:  hlf>  nee  and  debanrh  are  monstrous,  and  cynic*! 
Ijeyond  conception  ;  lie  h«8  ciillpd  the  bench  for  the  accused  In  court, 
'^the  bread-board."  The  main  incentives  to  his  crimes  are  women, 
wine  and  gaciibling.  He  is  moth-eaten  by  the  Itvb,  wblcb  cornea 
dlrectiv  from  dirtiness  and  privations  of  every  nature;  be  Is  niuler- 
mined  by  epilrpi>y  which  comes  from  Hlchohnllsni;  belethe  victim  of  a 
social  order  without  pity ;  tmt  In  hix  turn  he  is  the  most  Infamoua 
oppressor.  Whatever  be  tlic  cunse  of  his  hardened  criminality,  what- 
ever be  his  own  vices,  misery  and  the  logical  consequences  of  a  defec- 
tive penal  Isw  are  dangers  to  be  deitounced.  Tlie  recidivists  arc  dan- 
gerous because  their  antecedents  push  tlietri  to  new  crime",  and  half  of 
all  crimes  come  from  them.  Crime  produces  crime,  the  recidivist  never 
says  «'fi>M  to  the  courts^  but  always  an  rrrii'r.  aud  on  every  return  h!s 
crime  Is  wiser  and  graver.  In  times  of  civil  discord,  he  takei<  advantage 
of  tbe  confuitiot).  Misery  and  ignorance  hsve  always  t>een  the  twogreat 
causes  of  criniin«llty;  the  number  of  crimen  against  property  rises  antl 
falls  with  the  price  of  wheat;  (be  want  of  liittructiou  U  proportlomito 
to  the  number  of  crimes  committed.  Ml-iery  and  ignorance  are  the  two 
aged  i>erveyor9  of  the  courts,  houses  of  dehaucli  uml  moreuefl.  It 
scarcity  of  bread  and  Ignorance  are  the  cause  of  the  llrst  crime,  tbe 
penal  code  Is  oftcu  tbe  cau«o  of  the  second.  The  result  of  Uie  peoilen- 
Uary  system  Is  an  Increase  of  reoidlvistB.  Permanent  transportation  In 
a  penitentiary  colony  is  tbe  only  means  of  ^-curity  agulnst  the  reclcli- 
Tlftt.  Patronage  is  t'he  only  solution  of  the  problt-m  of  how  to  keep  the 
wanderer  of  to-dny  from  becoming  tlie  hardened  malefact-or  of  lo-mor- 
row,  how  to  save 'the  unfortunate  whom  uhajidonmeut  leads  straight  to 
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nlscry,  and  niieerx  Iti  Its  tarn  fatally  to  crime.  If  the  prison  recline 
h>it  bpen  nhm  It  oticht  to  be,  thf>  prisoner  on  htn  releaw  hn»  a  d^lrc  to 
lOHke  ■  muti  of  hlm»elf.  It  UjustHt  thU  niomeDt  of  niuml  couvales- 
cctice,  that  ho  shoulil  be  cared  for  and  ^onld  be  given  employmcDtf 
aotl  If  priTute  enterprise  doee  Dot  do  it,  Ibc  state  ihould.  If  after  tbU, 
be  rrfuKe*  thU  nld,  the  MH-lal  coii^i-ieitce  iii  clear.  When  a  biingrr  wonwn 
hIIh  herKlf  to  bave  bread,  society  is  ^iltf  ;  but  when  a  woman,  who 
has  brtwd,  selU  bervelf  to  have  cahe,  society  cad  follow  the  example  of 
PoDttui  f  Uate. 

Crtmtnalf,  by  Chables  D.  BAWts,  Physldui  at  Mass.  Sute  Pri«on. 
April.  IHitO.  pp.  30. 
Thl»  brochure  lo  iDt^restlng  as  ootnlnfc  from  the  practical  experience 
of  a  pbyelclan,  who  has  been  for  »<>me  five  years  almost  dally  Id  contact 
with  State  prlftoners.  That  alt  criiuluals  are  about  the  Mme  and  never 
to  be  trusted,  whether  In  or  out  of  prlsun,  is  a  false  cDnoluRton.  The 
fleyree  of  moral  teoicatKl  of  Intellectuality  should  be  as  carefully  meas- 
ured by  ihoiie  familiar  with  criminals  as  men  are  measured  nhyslrally 
by  the  bertltluu  system,  and  tlieu  Ibi-  criminal  sbould  tw  plHceil  with 
tfaoae  Id  the  same  anproximute  jfrade.  Munlerers,  burglArs  and  thlevea 
ibould  not  be  huddled  toother,  Ihcn-by  obtatninx  new  polDts  for  tfadr 
eirlnliuil  career.  SeiiaratiDg  crimluHls  Into  j^ioups  of  ine  same  degree 
of  moral  rt'i^punstbllity  \i'  pr*:feniblc  to  the  BcitflnD  iiyslcm.  Tlie  hope 
of  rendering  a  prison  self-fiuppcrilug  mupt  be  given  up,  in  order  to  pro- 
duce the  beflt  results,  i.  r.,  t>ie  stamping  out  ut  the  trained  criminal. 
Crime  may  be  defloed  aa  Che  commission,  by  a  rational  being,  of  a  cer> 
tabi  ufTeuco  or  ul-IIoq,  of  which  tho  govemrrH-nt  dt«npprove«.  It  U  rel- 
ative; thus  an  Inebriate  Instead  of  being  put  Into  a  penal  InstUutlun, 
nay  be  put  Into  a  honpital.  Perhaps  Die  dealer  io  Intoxicants  will  be 
elftued  as  the  criminal  In  the  future.  C'rlniinals  may  be  classified 
Into:  (1)  'rbofie  having  a  coogenlul  malformation  or  disease,  eltlier 
through  accident  or  birth,  f>r  disejise  or  vices  ot  antecedents.  (2) 
Criminals  by  clrcumotance,  having  g<M>d  physical  developmeDt,  bat 
iDiofltcieut  will>|K>wer  to  wilhttand  m  propensity.  And  (.1)  crim* 
InaU  having  a  go«>d  physical  development,  but  a  coDS'aiit  bad 
eavlronmont  during  their  Uvea.  Althotigh  there  h  a  greater  per- 
onitagt:'  of  weak-mindedness  in  prisons  t)i»D  outside,  yet  the  tenilency 
1b  m»ji>r  erirne».  anri  e«pevially  where  the  individual  is  promineni, 
to  detect  evtdem'es  of  mental  abernttUm.  U  to  be  deprecated.  Uany 
prisoners  become  Insane  after  entering  tirison ;  in  a  few  iuBtance«, 
thn>ugh  remorse,  or  on  account  of  the  sudden  change  of  the  condllloDS 
of  life,  from  one  of  pleasure  to  one  of  monotony.  A  lllUe  over  eight 
tenths  i>f  one  p(>r  cent,  of  tbe  prison  population  have  been  trausferfvi) 
annually  to  tbe  lunatic  hospitals  for  treatment,  for  the  past  five  years. 
Many  more,  who  were  harmless  and  quiet,  could  have  been  tranaferreil. 
From  a  recent  cursory  exandnnilAiti.  thirteen  and  eighteen  hundredths 
|>ercent.<>f  the  prisoners  in  >Ins»nchu-tctt*  State  Prison  exhibited  strong 
mental  (.ecullarltlcs ;  and  although  the  mnlor  portion  are  very  tractable 
durlue  conflnenicut  under  stringent  rules,  when  permitted  to  mingle 
with  toe  general  public  upon  tbe  expiration  of  Uielr  sentences,  Ibey  fall 
to  comprehend  the  social  body,  and  break  forth  Into  some  new  and 
atrocious  crime.  Solitary  conflnement  has  a  wonderful  eflVict,  reducing 
an  (Xcllable  prisoner  to  a  spirit  of  subjection.  A  certain  one  of  tlil« 
Unci,  when  allowed  the  freed'im  of  tbe  yanl  was  like  a  wild  animal. 
llr  •aiil  lilinirir  Lliat  he  cmild  itut  tiear  his  llbertv  and  nnntrd  to  fight. 
The  writer  gives  some  tnt4-re«krtDg  tacts  as  regards  .les»e  Pomeroy  ;  and 
clofes  his  bnxhnre  with  clmtlono  from  letters  written  by  crluilnnlaltt 
•Dswer  to  the  qoesLion :  "  la  crime  a  form  of  luiuiUy  i       The  urlml- 
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mil  cited  are  decidedlv  of  the  opinion  th&t  crime  In  oot  a  form  of  In- 
wultjr  \  Uiat  U,  flvu  uDt  of  tbe  six  are  u(  this  uplaloo. 

Th«  BettoratUtH  of  th«  Criminal,  a  sermoa  by  PREDEmcK  H.  Wnm. 
SprluKfleld.  UliuoU,  18S8.     pp.  23. 

llilB  eermoD  lia»  more  tbaa  usual  Talae,  not  only  for  the  Ideas  It  COD- 
talDB,  hut  for  the  fftcts  and  the  conddenoe  thftt  niAr  be  put  io  them,  In- 
asmuch as  the  writer  U  tbe  one  who  feathered  tht.>  crimlDnI  statUtlc*  for 
onr  c«nf>ii9  of  IS80.  The  majority  of  people  take  hd  optliuUtic  or  peaal- 
mUtic  view  of  crime  according  to  their  temperameDt.  aod  either  think 
Chat  aothing  can  be  doue  to  euy  the  rlalng  tide  of  crime;  (*r  else  every- 
tblof^  |g  done  that  can  or  ought  to  be.  In  either  caxe  they  suppose  that 
It  is  a  matter  for  the  government  to  deal  with,  and  thnt  privnlc  cilUeni 
have  no  call  to  waste  any  of  their  time  In  cooalderlnK  it.  Many  do  not 
know  how  many  prisons  there  are  in  our  country,  nor  the  cost  of  them 
to  the  community.  At  the  time  of  our  last  census.  In  16S0,  In  all  onr 
prUoti!!  therft  were  nearly  60,000  prisoners,  and  Id  addition  11.000  In- 
mates of  juvenile  reformatorlM,  who  are  virtually  prisoners.  Nearly 
ten  thOQWod  were  sentenced  for  life,  or  for  terms  exceeding  Ave  yearv; 
tfaey  ar«  a  small  frartlou,  and  aptly  compari^J  to  priKont>rs  of  war.  Tbe 
cost  of  malntalnloK  our  orisons,  which  is  estimated  at  tlft«eu  mlllloaB  a 
ye*r,  Is  but  a  small  iiortion  of  the  cont  of  defeiitling  property  and  life. 
To  this  must  Ite  added  another  fifteen  millions  annually  for  keeping  np 
our  iMllce  depariment^.  Then  we  havu  to  maintain  the  ponderous  aoa 
•expensive  Hvsteoi  of  courts.  What  proiKirtlon  of  this  expense  li 
crltniiial  U  dlfH^-ult  to  far ;  but  what  thoi;e  courts,  with  all  their  offlcetl 
and  umuloyes  uo«t  ua  is  beyond  coinimUitlon.  Nor  can  the  coi^t  of  the 
snooeMful  depredations  of  orimiimU  be  reckoned.  We  know  that 
many  Indtvlduals  live  by  crime.  Crime  has  Its  capitalist?,  its  officers, 
and  even  lej^l  advisers.  The  wor^C  of  all  is,  that  crime  ts  iacreasing  In 
this  country  out  of  proporclon  to  the  growth  of  popnlatlon.  An  ex- 
•minntioQ  of  tlie  reports  from  State  prisons  shows  thut  at  the  prvaent 
time  there  are  over  one  third  more  con\ictlons  for  hl)?h  crimes  in  pro- 
portion to  the  population  thau  there  were  twenty  yeiir«  ago. 

What  la  the  real  end  sought  In  esl.it)tl«hlii(»  a  prison?  .>ome  say  ;  to 
punish  crime;  »omt,  to  proie<.-t  aociely ;  some,  to  deter  others  from 
committing  crime  :  some,  to  reform  the  orluilnal.  There  Is  an  element 
of  trutli  In  eucli  of  Uiose  imswerd.  Tlicre  U  a  weak  sentiment  In  i>octety, 
that  puDl-thment  has  no  pIsL-e  la  the  criminal  code.  Wu  must  nocop- 
I>ose  udHilnisteriug  justice  In  the  spirit  of  retaliation  io  such  a  way  u 
to  Unpresi^  others  that  we  do  not  recognize  the  essential  evU-deaert  ct 
wroDg-dolng.  At  the  same  time,  it  must  be  admitted  that  tbe  imponl* 
btiity  of  measuring  guilt  in  »pecitlu  crlitilnal  act«,  sod  the  failure  of  all 
attempt!)  to  overcome  evil  with  evil,  have  gradually  changed  the  coi^ 
rent  of  humau  thouf{lit,  so  tliitt  retaliation  U  nut  suy  longer  tbe  bula  oC 
an  enlightened  criminal  code.  As  to  protection,  nociety  luM  tbe  htm 
rigbt  ai  anv  Individual  Id  it-  Fear  has  its  legitimate  u»e  as  a  motive  fio 
human  actfou.  He  who  cannot  be  made  to  fear  the  conseqnenoee  of 
«vii-dolDg,  Is  wrongly  constituted,  possibly  Insane,  certainly  void  of 
ooosclence.  Vec  the  deterrent  intlueDce  of  piininhmpnt  upon  tho^e  who 
experience  It  U  greatly  exaggerated.  There  Is  in  human  nature  a  pro* 
penslty  to  self-destructiou,  or  reekle**  diiregnrd  of  consequences  that 
impels  men  to  run  terrible  risks  to  gratify  piisalons,  particularly  those 
which  are  unlawful  aud  iujurioui.  No  degree  of  severity  will  ever  put 
an  end  to  crime.  The  prison  protects  as  long  as  the  crimlcal  Is  there; 
In  a  sense,  U  Is  a  substitute  for  death  and  for  baulshmeiu ;  but  hero  tbe 
only  sure  protection  U  ImprhMnment  for  life;  but  no  government  yriU 
ever  authorize  Its  Indl^-rimiuate  application  to  all  grades  of  ofTenderl, 
no  matter  how  Incorrigible  they  may  be.    There  are  many,  even  among 
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tti«  officers  of  prisooB,  who  oppose  lDlp^lso□mr^Dt  for  life  of  my  nun< 
however  hvlaous  hie  crime,  ou  the  f^ouod  that  it  deprives  him  ot  hope 
aod  reduces  him  to  a  condition  reftemhiiiie  a  ijvlug  death.  Further,  we 
hkve  DO  rlffht  to  commit  any  one  to  a  pmoD  Id  which  the  dlgcipHae  la 
noc  eMeotUlly  reforariKtory.  The  woret  mau  Id  llherir  mny  fall  nuder 
jrood  liifluaQMS  aod  be  cfaaoj^ed;  but  to  put  hliu  where  Induem-ea  are 
wholly  bad,  cannot  be  Justified,  eApeclnlly  where  thcnenteucels  for  life. 
Id  aDy  reforauCory  system  the  co-o]^>eratlou  of  the  pri^oaer  must  be 
had.  Tbo  ilrODgest  sentiment  in  hi»  hrci\«t  Is  the  hope  ot  release,  and 
the  iDdetcrmltiaie  sentence  makes  tlie  best  uite  of  thU  sentiment,    llie 

Erlsooer  should  be  told  thnt  the  date  of  his  liberation  depends  upon 
Imt^.  and  the  experienced  prison  officer  U  the  one  to  decide  this. 
The  difficulties  here  are  no  greater  than  In  the  CAre  of  the  Insane.  The 
utterly  iucorrif^lble  should  t>4>  put  where  tliey  caudo  no  harm  as  violators 
«f  law,  or  as  tejvehers  or  examples  to  the  young.  Methods  for  the  re- 
pmsion  aod  prevention  of  crime  shonld  be  Christian  and  scientific. 

The  Criminal,  by  Uavf.l«)CK  Ellis.     New  York,  1800.     pp.  337. 

Tlie  author  modestly  says,  that  he  believes  there  Is  uotbiui;  origlual 
In  bts  book;  that  It  simply  repreaenta  a  very  large  body  of  Inielllgflnt 
opluton  Id  many  countnw.  He  baa,  however,  lu  Iho  lutroductluiiaud 
coBcloslon  well  staled  his  own  belief,  resultant  from  a  stndy  of  many 
nod  liiflereut  sourt'cit.  ThU  hook  trciilh  of  thouc  tjucstlous  which  have 
to  do  with  the  criminal  as  he  la,  and  with  sooletv  In  relation  to  him, 
talUoc  Dp  also  the  practical  sodal  bearings  of  sucb  studies.  There  ar« 
six  dTVlsions  of  criminals :  the  iwlltteal  crlmlmil,  criminal  by  pasalOD, 
Insane  criminal,  the  Instlucllve,  the  liabltual,  aud  the  professional  crim- 
inal. The  political  criminal  la  ih«  victim  of  an  attempt,  by  a  more  or 
1««|  despoCic  govenuneni.  to  preserve  Us  own  stuhllitr.  The  nims  of 
•ooh  a  oriminal  tnav  be  anti-«oclal ;  he  may  try  to  overthrow  a  cercaln 
poUUcal  order,  which  may  Itaelf  be  antl-MX'ial.  l^imbruAo  calls  him 
"  Um  Crna  precursor  of  the  progressive  movement  of  humanity."  From 
the  MenUfic  p<diit  ot  view,  the  use  of  the  word  crime  to  express  a  dtf- 
fereikcc  ot  natlounl  feeling  or  political  opinion  is  an  abu.ie  or  lannia^. 
The  crlmtoal  by  paaslon  Is  generally  a  mau  of  wholesome  birth  aod 
hoowt  Itfb,  who  under  the  stress  of  some  great  unmerited  wrong  has 
wrooght  Justice  for  himself.  Kor  lnatanc«,  It  hl«  wife  be  grossly  Id- 
•ulted,  he  makes  an  attempt  on  the  life  of  the  odeniler.  Thin  Apocles  of 
criminal  never  becomes  a  recidivist;  his  crime  Is  a  solitary  event  In  his 
life;  he  is  not,  thcr^foro,  daugi^rous  to  soi-lety  ;  but  hi^  Is  not  of  advan- 
tage lo  society  when  In  a  niomvut  of  passion  he  commit^  his  crime,  and 
tie  route  HOC  complain  If  he  proiluces  «  social  reaction,  'ilic  insane  crim- 
inal la  od«,  wIhi,  already  In  a  condition  of  menul  alienation,  commits 
•ocneMrlouB  anti-social  u'C.  iDslIuctlve  propensity  to  crime  is  called 
**moral  Insanity,"  but  "instinctive  crimiuu"  la  a  better  term ;  such  an  one 
hi  a  moral  monster;  he  does  not  poasesa  guiding  or  Inhibiting  social  In- 
itlncu  aa  aa  antidote  to  his  strong  seotnal  and  self-seeking  Impulses. 
There  la  the  oecailonal  criminal,  oiwhoai  weakneei  lo  reiistlog  templa- 
tlOD  U  th^  chief  rharacterlstU-.  The  occasional  criminal,  akled  by 
neglect  on  the  onr  Iiand  and  by  the  prison  on  the  other,  can  develop 
Into  a  habitual  criminal;  and  by  gradual  steps  the  habitual  criminal  can 
become  the  prof essloos I  crimtnar  'llius  In  the  thefts  lu  the  Parisian 
ahopa,  the  Louvre  ami  the  llon-Marcht<.  the  experience  ot  the  i>ollce 
allows  how  it  begins:  A  woman,  rich  or  well-to-do.  buys  ■  uuinoer  of 
things  and  {uiys  for  them ;  hut  wlchout  unking  permlAnlon.  she  takes 
•ooM  little,  almost  Inslgniricaot  object,  a  little  riobou  to  fasleu  a  parcel, 
m  Mon  oocDmodlous  iinp<>r  bag.  no  one  will  say  that  she  la  stealing. 
B«l  die  b  obeenred,  for  ouo  ext>vcts  to  tee  her  again,  some  time  after, 
taking  as  she  walks  along  a  flower,  worth  five  cents  say.    A  little  later 
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she  will  approprUte  nomethiDK  of  greater  T«lae,  and  thereafter  the  wilT 
Ube  for  tbP  pleasure  of  taking. 

Tht!  frt«nd-a  of  &  man  are  BUrtled  by  bU  ffreat  crime ;  bat  thU  In  linked  to 
aclinlti  of  slight  ttcculooal  »por»dic  vioe*  and  offence*.  Tlios*  links 
can  (to  met  line  .4  bf>  traced  out.  I^blez,  In  oomi>any  with  another  French* 
(.'rimtnal,  munlereij  aa  old  wooiad  Id  order  to  rob  her,  cuUiuic  Che  body 
ap  to  (liKfKHie  of  It.  I'he  crime  wh-«  prepared  dellberatelr  and  carefnlly; 
■  few  day*  after  It  l«blez  de]ivcre<l  an  able  lecture  on  Darwiaism  and 
the  CbaVvh.  Here  are  the  fiMj^ef:  (1)  Ills  riolent  langoa^  to  hU 
mother  h  reuiemi^retl ;  (^)  though  with  soiall  means,  he  lives  with  a 
mlNtreffs  and  pnx-ures  obn.-ene  photographs;  (3)  he  i»  sent  away  from 
an  iu^tirulinn  where  he  gave  lettsons  on  account  of  irregolarltle*;  (4) 
he  speculates  on  the  Htock  exchange,  whk'h,  being  poor,  he  ocmld  ooljr 
do  by  a»-epl ing  profit  and  refusing  to  meet  low;  (S)  he  tteaU  books 
from  hlA  friends  and  mIIh  them ;  (6)  he  leaves  hli  lofviDgs  several  timw 
claodesUuelv,  without  paying  Ilie  rent;  [7)  he  participates  lo  AloaUnga 
vrat4:h;  (8)  he  fhowAthe  proflt*!  of  the  ftecondlhpft;  (9)  he  with  another 
decides  on  the  murder  of  the  old  woman,  whose  earnings  by  the  sale 
of  mUk  were  (.-on  Aid  arable.  The  habitual  criminal  Is  usually  not  Intelll- 
gent,  while  the  proft'Sfitunal  U.  I^ceualre,  a  celebrated  criminal  at  the 
beginning  of  this  i.-entury,  has  been  r»arded  aa  a  typical  profeulooal 
crtmlnal.  He  wa»  burn  at  Lyons;  received  a  good  average  oduraUon; 
was  very  icitelllgeut,  though  not  alsClDguUhiog  himAelf  at  ixtllfge;  be 
was  amblttoas,  but  incapable  of  sustained  work;  ulndled  law  In  Paris, 
bat  his  resources  were  Inadequate,  so  bei>ame  a  clerk,  frequeotiv  chang- 
ing his  sIluatloQ;  growing  Ured  of  work,  be  engaged  as  a  sotdler.  So 
far  no  otttence  is  recorded.  When  he  returned  to  Prance,  his  father  bad 
become  bnnkrupt.  and  fl<-d.  Friends  gave  Laeenaire  SlOO  to  help 
him.  He  hasteued  to  Paris  and  ?peut  R  for  pleasure;  then  he  wrote 
Teraes  and  poDtk-al  arttcle.<i.  lighting  a  duel  and  killing  his  opponent. 
He  said  later  tlint  the  sight  of  his  victim's  agony  caused  him  no  emo- 
tion. He  might  have  obtained  money  had  he  ca^ed  to  work  steadily, 
but  he  got  it  by  theft  and  uniodling.  Condemned  to  prison,  he  fortued 
cotinectionA  with  professioDal  criminals,  adopted  tnUv  names,  multi- 
plied forgerie;*  Hnd  disguises,  and  prayed  luHively  on  sofiety.  After  an 
orgy  of  this  kind  tie  committed  tnurder.  and  attempted  tu  murder  a  uiao 
who  had  won  a  largo  sum  from  him  in  gambling.  Tlie  crime  and  the 
attempt  botJi  remained  unpunl^ied.  He  cooilnued  bU  career  of  crime 
until  he  met  the  guillotine.  He  was  a  professlooal,  liabltnal,  and  some- 
thing of  an  instiuclive  criminal. 

The  eauftes  of  crime  can  be  cosmic;  this  includes  the  Influences  of  in- 
organic nature,  of  weather;  thus  the  Inen-ase  of  crimes  of  violence  lo 
Ikx  weather,  aod  the  periodicity  of  other  ktndi>  of  crime;  ttie  iiiflueftce 
of  dlniate  and  of  diet.  They  t-an  be  hlological,  which  head  Inclodea 
the  personal,  anntvmtcal,  phyiiiolugicHl  and  psyehol'igical  charncterl»* 
tics  of  the  individual.  There  i-t  the  social  farto'r,  a?  treated  of  In  crltn- 
loal  sociology:  and  with  It  belong  the  relatione  betwceu  crimes  Bgaln»C 
the  perooo  aud  the  price  of  alcohol;  and  crimes  aKslnnt  property  and 
the  price  of  wheat.  Society  prepares  crimes,  as  tjuetelct  said;  the 
criminal  Is  the  instrument  that  executes  tlwm.  ''Kvery  society  has  the 
crimiuals  it  deserves."  The  gcnenil  conclusion  of  the  author  is,  that 
crime  is  a  natural  phenomeaon,  and  to  be  studied  by  natural  methods, 
by  which  alone  its  cliRutiiitiou  l-uu  Iisve  any  chan(.-e  of  success. 

Hut  the  public  UK>k  at  u  criminal  &n  a  hero.  In  Lacenalre's  case  his 
portraits  were  displayed  on  the  streets;  meats  nod  delicate  wlues  were 
sent  to  his  cell,  wnlle  those  driven  lo  crime  by  hunger  outside  are  but  a 
step  from  him.  Men  of  letters  visited  him,  notetl  all  he  said,  whether 
composed  In  drunkenuesa  or  given  for  efTect;  but  the  ladles,  young, 
beautiful  and  finely  attired  outdid  ttiem  all,  desiring  the  honor  to  be  pre* 
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««Qt(>d  to  him;  and  In  despair  If  not  penuUt«d.  Lncpiinlns  lilmitelf 
tnocke«)  at  the  Infatuation  he  excited.  They  come  to  ine.  he  said,  "  as 
they  would  a^lc  h  tli-ket  from  M.  GeoflYey  dilnt-Illlalnj  to  see  the  ele- 
phaul>  deo  "  But  the  orlniltiKl  H  flmply  n  feeble  or  illntortfil  iH>rsi>D. 
who  baa  chanced,  most  oftea  from  lack  of  human  help,  to  fall  out  of 
the  social  rankH.  It  U  uiireaAonnhle  ami  inhiiniaii  for  n  whole  imtlon  to 
be(H»me  excited  orer  hlui.  Ouly  education  and  a  ratloniil  knowK>d(fe  of 
criminality  can  change  thU  sort  of  craze.  Ah  i^  well  kiionii,  vrinw  has 
bMDon  tiie  IncreaM  during  the  wholeof  the  present  century.  InFnture, 
■lyt  EtUs.  It  h»«  risen  *everalhuiiilre.li»fr  cent.  ;iio  also  foraeveral  kinds 
of  MrioDM  crime  In  maoy  pnrta  of  Germ:iny:  In  Spain  the  number  of 
lmpri«onments  for  life  nearly  doubled  between  18<i)  iind  IHHJj;  In  the 
ITnlted  States  the  criminal  |>opulatlon  ha?  Increa-eil  ^tnci;  the  war  rela- 
tively to  the  pDpulxllon,  one  third.  AltlioiiKh  certain  fnetorit  may  enter 
In  to  modify  thl?  real  ijcrease  somewhut.  yet  there  la  a  jfcneralaRroe- 
ineut  na  tu  the  fiu^t  of  Increase.  Ureat  Rrilaln  iilone  »ppear»  to  In?  an 
exception;  hut  there  U  a  real  increase  In  proportion  to  th«  population, 
In  the  more  »erluu<<  kinds  of  crime.  Crlme«)  of  paulon  arc  rarer  lo  the 
Anglo-Saxon  rai^e  In  England.  S^^otland  and  AnuHica  than  anywhere 
elat).  The  decrea<(v  Is  In  minor  (iaVncei«,  and  U  due  In  large  meaaare,  no 
dnubt,  to  rea'ons  conuei-ied  with  the  police. 

Crlmliwllty.  like  Iu4:iulty.  waits  upon  civilization.  AmooK  prlmlUye 
raees  Inunlty  Is  rare;  true  criminality  Is  aUo.  ConiiervatUm  and  the 
rigid  cult  of  cuntom  are  a*  nuii-li  n  bnrrier  to  t-rlme  ii«  they  are  to  pro- 
greahlonal  civllleJitlon.  When  there  la  stress  and  chfln^e  In  social  Aur- 
nwudlngi',  lll-biil:tnce«t  nature*  become  more  frequent,  and  the  antisocial 
InKtlnclH  are  i-nlltil  out  more  lh»tn  In  stagnant  aoi'leiy.  irinh  criminality 
If>  far  greater  lu  ICnzliirid  thiiik  iit  home.  While  the  Americana  are  mora 
orlmlhal  than  the  Ktiglliih.  the  crintlnallty  of  the  EngHsli-boru  In  the 
United  Statefi  is  mon*  than  double  that  of  native  Amcrictn  whites. 
Thna  crIminalllT,  like  insanity,  flouri*>hei  among  ImmlicrantK,  nnr)  our 
dvUlutlon  U  bringing  u»  Into  the  position  of  Immlgrnnti*.  But  there  U 
DO  re«M>n  for  dixcourigeinent.  for  f^ielnl  facts,  of  which  crlnilnnlliy  la 
one,  are  moKt  uiuler  our  cuntrul.  The  problem  lx  nut  Isolated.  It  Is  a 
wa^te  of  timi'  tu  talk  nbout  methodic  of  Improving  crlmliinlA  fo  long  as 
lite  uuUkle  of  prUun  uiHke»  Wtti  iu^lile  of  prioon  ii  welcome  t^heUer. 
So  long  aa  we  footer  the  growth  of  the  recklesa  cInAses  we  foster  Iho 
irrowtnof  criminality.  Thu»  It  t»  that  crime  Iti/xir  rxcflltRCt,  m  soohi- 
loglcal  queation. 

B.— ClIARITOLOOICAL. 

The  relation  between  crime.  alcoholUro  and  pauperl*m  la  so  Intimate 
— Indeed  an  nnmlxed  ca^e  of  any  one  of  ihcm  la  the  exception— that  the 
^OOitdemtlon  of  one  Involve*  all. 

Dt   VAMatMOMCt.,  OMHf)l#  Ttndu  ofUcitl  (fn  <xf«n«o)  du  caHgrh»  intfrtiational 
trnm&  Pari*  en  lASQ.    3  TOla,  pp.  660  and  77-4. 

Tlie  lulerriatlonsl  congreM  of  public  relief,  of  which  thin  is  the  report, 
vaa  held  under  the  patronage  of  the  French  government  at  Parin  from 
Jnlv 'X  to  August  4,  IfBO.  The  congrenn  fnvoretl  the  guamnteelng  of 
public  nlb'f  by  law  to  the  temporarily  indigent;  the  provision  of  medi- 
cal ttttfodnmi-  on  fpr  a«  practicable  by  the  lowest  guvernmenlal  divlsloit 
to  whii'b  th>*  pMtli'iit  )x*Iotigs,  commune,  pArish.  etc.;  the  e^iunllzatlnn 
of  PMcli  biirdriiN  ninoiig  the  govcrnmeiiul  dlvlsluns,  so  that  the  richer 
commBoea,  etc.,  sliall  ln'lp  the  poorer,  under  the  general  su|>ervi<tlon  of 
Ibe  alale.  Destitute  i-hildren  siiould  be  placed  In  snllabte  families,  and 
the  pay  of  ibo^e  having  clurge  of  them  should  not  be  too  stnall.  The 
aid  of  dUltilT'Hil'^l  vr(»in<*n  living  near  where  the  chlldnm  are  placed 
■hovkl  be  engaged  In  looking  after  them.  IjogtX  guardlan^lilp  of  children 
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moralljr  abKiidoQcd  is  to  be  Becured,  aod  !□  their  EQb»eiiu«nt  trcAttnent 
tome  regard  Ik  to  b«  h&d  to  the  circDiDstances  iu  wtilch  they  arc  found. 
Place*  are  to  be  provided  for  tlie  cure  aud  luitructioo  of  poor  children 
daring  the  working  hoorfl  of  their  pareutK,  and  8i»e<.-ia)  schools  for 
Uuwe  UDSuited  for'  the  ordinary  schools.  ChUdreo  that  cannot  be 
rHOoedbythe  family  method  Ahoutd  bo  plac«d  in  Institutloos  wher« 
they  may  receive  special  trainlnK- 

llM  second  rolnme  contalnn  the  reports  of  the  four  iub-««ctions  of 
the oongresB :  1.  On  public  relief  In  general;  2,  On  chArlUes  for  chil- 
dren; 3,  On  hofipltaln  and  home  relief;  4,  On  the  Inftane,  the  poor  house, 
etc.  Id  Hevtloii  I  It  was  contended  that  obligatory  public  Hsalsuuice 
must  be  i'u«ti(l«Hl,  efHcaclooa,  preventive,  and  neutral  In  religjoa.  Id 
Section  2  the  beiicflt»  of  diipeniarles  to  children  and  the  public  were 
ahown.  and  an  administratiTe  plan  for  ihe  ^upprrUlon  of  guardianship 
was  developed.  Section  '-i  r^oolved  In  favor  of  profe8t>ioQHUy  trmlned 
nurseit  In  hospitals  and  better  LreMtment  of  them  with  a  view  to  Improv- 
lag  the  pvnonnel  of  this  branch,  also  schools  for  their  training.  Id 
Section  i  Or.  BoumeTllle  supporteil  the  establUhmeot,  bv  the  larger 
governniental  dlvtMooo.  of  iostltatlons  for  defective  children.  Dr. 
K^raval  advoi'ateil  proviAlonal  release  of  certAin  of  the  Insane,  ander 
asylum  BupvrvUlou.  for  the  mutual  benefit  of  themselves  and  the 
oAylums.  At  the  •^ugj^eiition  of  Dr.  Magnan  the  following  resolutions 
were  voted :  That  thu  aaylum  should  l>e  considered  as  an  Instroment  of 
onrc  and  tn^atrnt-nt :  that  aside  from  Che  asylum,  family  care  and  agri- 
caltuntl  coluuica  should  t>e  developed  as  much  as  possible,  to  avoid  the 
erabarrnii.'tmeQt  of  the  asylums.  (3^.  That  the  attending  physician 
sliould  Indicate  the  classes  of  putients,  who  are  in  a  stat«  to  receive 
farallv  care,  and  that  he  should  have  the  oversight  of  Che  agricultural 
colunlee.  At  the  cud  of  the  second  volume  U  a  very  complete  and  me* 
ttaodiral  bibliography  of  ovor  .100  pages  on  public  and  private  assistaDoe 
In  France  and  other  countries. 

Die  tiindUche  Artjtenftftfffr  iind  ihrf  Rffortn,  Verhandlungen  dea  deat- 
schen  VitrelQi  fQr  Anuenpflege  uud  Wohlthlltlgbelt,  von  F.  Frhr. 
TOO  Reitzensteln.     Freiburg,  1.  R.,  1987.     pp.  4(3. 

The  German  Society  for  Poor  Relief  and  rharity,  has  developed  In 
detail  »  plan  for  rurHl  poor  relief.  Seyfiantt-Crefcld  In  a  report  on  the 
organl7jttlon  of  gnch  poor  relief  makes  the  following  points  :  1,  I>!gal 
establlBhment  of  adequate  cliarily  societies;  "2,  Application  In  the  coun- 
try of  the  prlnciplps  of  x-ellof  approved  by  experience  In  the  city;  S,  A 
good  system  of  i>nnr  i-elicf  is  one,  which,  lustend  of  pnyiug  as  cheaply 
aa  possible  for  temporary  or  continued  need,  strives  to  educate  the  poor  to 
self-help,  and  to  prevent  their  continued  need  of  help;  4,  The  be^t  sys- 
tem is  the  Individual  one,  which  with  the  co-operation  of  the  state,  guarao- 
teeaatborough  treatment  of  cvcryca.se.  ITie  conclusions  of  the  congress 
as  a  wholft  have  to  do  with  matter«  of  administration,  the  general  aim  of 
which  seem^  to  l>e  to  turn  over  to  the  larger  communal  associations 
th0)ie  furietions  which  call  for  l.irge  exnendlture  and  technical  Informa- 
tion and  w  re*erve  for  tho<>c  associations  which  stand  closer  to  the 
Eeople  net^dlng  help  those  functions  which  are  indlvidtiAl  and  variable 
1  their  nature,  together  with  sufflcicut  Auauclul  interest  to  secure 
hearty  co-ope  ration.  The  larger  governmental  divisions  can  also  best 
care  for  the  sick  and  defective  that  are  created  lu  institutions,  and  tor 
work-houses. 

Trotptritj/  ttr  Pauptrism,  edited  by  the  Earl  of  Heatu,  Lobu  Braba- 
SON.      London,  1888.    pp.  342. 
Although  one  of  the  titlc.t  of  this  hook  is  pauperism,  a  reader  will 
find  little  about  this  subject,  but  a  great  deal  concerning  those  reforms 
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In  odDcitlou,  which  would  be  iiio»t  powerful  antidotes  to  poverty. 
U  Is  painfully  obvious  Ht  present  thnl.  educstlOQ  prepsre*  ds  little 
for  u.-tual  lUe.  'Vhe  BKrlcultur&l  school  does  not  make  farmers, 
th«  •vi>nige  college  oourit«  protUH>es  A  sort  of  DOo-dcscrlpt  or  lotelleo- 
toal  tramp.  TbU  coadltlou  of  thLuj^e  has  Its  iofluonc«  oo  crime  an  well 
a«  paqpemm.  Ollege  graduates,  physldaas,  lawyers,  (aad  souietlmes 
tbeologbuu  eveu)  are  fouud  In  nlutost  every  prlttoa.  Toor  training 
makva  the  struggle  tor  existence  more  sCTcrc,  and  U'luptatlons  to  cer- 
tain forms  of  cruue  more  difficult  to  resl»t.  The  educnted  I'lasAes  are 
also  more  seoBlllve  to  deprlvulions.  The  outcome  of  nmriy  uf  Uicse 
struggles,  If  bot  suicide,  U  crime,  'llils  book  Is  a  republlcatloa  In  a 
cheAp  and  popuhir  form  of  receut  iMipers  on  educational  reforms  espe- 
cial promloeui-e  beluK  giveu  totectmlcal  education.  The  editor  believes 
to  physienl,  t4.'chuicu)  uud  Industrial  tralulug  iu  the  cutumon  schuolfi. 
The  youug  are  entitled  to  start  In  life  wUhheukhy  bodle.t,  with  a  knowl- 
edge of  tilings  as  wfll  ax  of  books,  with  the  power  of  using  their  bands 
ma  well  as  their  head<t,  and  of  ninklug  thfr  niont  of  all  their  reHOurc*>«. 
With  such  rrforms  tho  future  geucrution  would  llnd  Itiielf  In  a  mach 
iup4*rlor  po^iiiion  to  ihnt  of  the  present,  whWh  tii'hig  nourished  mainly 
on  Intellectual  fm)d,  ttads  Its  body  starved  and  Its  hiind^  paralyzed. 

We  may  add,  that,  strange  at  it  may  aeem,  such  reforms  as  the  editor 
mentlouB.  are  being  tested  tHMt  In  some  penal  reformatory  iDstltatloni, 
and  perhaps  one  otthe  beneflts  of  such  Institutions  to  the  state,  their 
benefactor.  Is  to  serve  as  a  sort  of  laboratory,  where  educatioD&l  and 
■oclological  experinientA  can  t>e  performed  ami  tefite<l,  as  »  urellmluary 
pmxnUon  to  their  introduction  into  stidety  Id  geueral.  For  if  they 
•uoc«ed  with  weak  men  that  are  criminals,  they  ought  to  succeed  with 
wcmk  men  that  are  not  crimlnalg. 

TKt  7W&<  of  Mmirl,  a  study  in  rociai  (Ugradation,  by  Rev.  09CAR  C.  Mo- 
Cnt-LOCii.  Reprint  from  the  proceedings  of  ttie  16th  National  Con- 
ference of  Charities,  July  18S8. 
This  study  ii  an  investigation,  after  the  manner  of  Dagdale*s  "Jukes,'* 
of  tome  of  the  puthologioal  phages  of  pauperism.  It  extendfl  over  two 
hundred  and  tlfcy  known  families,  thirty  of  which  have  been  taken  out 
as  typical  eases.  The  nuiiif,  •'  Tlie  Tribe  of  Ishmael,"  is  taken  from  the 
name  of  the  central,  the  oldest,  and  the  most  widely  ramlfled  family. 
Thi«  family  t1r«t  appearn  in  InillanapolU  about  1$40.  The  original  fam- 
ily stem,  of  which  we  have  scant  records  as  far  back  an  17W),  was  then 
In  Keutuckv,  having  come  from  MarvlAod  through  Peonsylvaola. 
Ben  IshDuel  ha<l  Ave  sods  and  three  daughters ;  some  of  the  descendant* 
are  now  living  hi  Kentucky  and  an*  WfU-regnrdeil  citi»>n».  One  son 
John  marrlett  a  hslf-breed  womnn.  and  came  Into  Indiana  ahont  1M0; 
be  was  diseased;  he  had  seven  chlidreu,  of  whom  two  were  left  In  Ken- 
tiickT:tlie  remaining  three  son*  married  three  sUtere  from  a  pau)>er 
famllr  named  Smith.  'Iliefe  had  children,  of  whom  thirteen  reared 
fUDllies,  having  sixty  children,  of  whom  thirty  are  now  IIvIok  In  the 
fifth  generation,  '{"his  family  has  had  a  pauper  record  aIdcc  l!i4U;  hav- 
ing been  In  the  Almshouse,  House  of  Kefnge.  Womiin*«i  Reformatory, 
the  r»enit(>ntlaries,  and  haa  received  continuous  sld  from  the  town- 
iblp.  They  are  Intermarried  with  Uie  other  members  nf  ihU  groun, 
Ukl  with  over  two  hundred  mher  famlllep.  In  the  history  of  tlilx  family 
■re  murders,  and  miiuy  illt-gitlniHte  cliildren  and  prootltutes  ;  1  hey  are 
f«aenlly  disease*!;  the  children  die  youofr.  They  llvcbv  stealing,  beg- 
ging, ash-gathering,  snd  '*  gypsvlug  "  Id  summer;  they  have  bean 
known  to  live  in  hollow  trees,  on  river  bottoms  and  In  empty  hotuet; 
7«t  they  are  not  Intemperate  to  excess.  A  second  typical  case  Is  that  of 
tbe  Owens  family ;  there  were  origlnallv  four  children  of  whom  two 
havebaen  traced,  William  and  Brook.     \Vll|Um  had  three  children  who 
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the  Statlsttcal  DtUrmtnatton  of  the  Caufes  of  J^crrtj/.  A.  G. 
^AHNEn.      AmeHcAD  Statliticftl  AMociation.      Miirch,  1980. 

Hift  following  lire  Rome  of  the  roncUiftloDK  of  the  writer :  The  method 
of  ca«e-couutliiK  U  Itkely  to  exsKfT^ru^  subjective  ioflueoccs  b«  com- 
pared with  ohjectlre;  thux  the  iDimedlatecauee  of  poverty  may  he  deteri- 
oratlou  of  clwractcr,  the  primary  cause  envlroaineot.  ConfUBiou  arises 
also  from  the  fact  chat  under  exactly  similar  eonditloni,  ftome  fnmilie« 
are  destitute  and  bohm  not.  From  Ar.  Booth's  atatlatlcftl  tablefl  of  East 
LotulOD,  we  find  that  casual  lahorerA  compri«e  but  4.8  per  ceDt.  of  the 
whole  populatlou,  but  more  than  41  per  cent,  of  "  the  very  poor";  that 
families  hnving  female  heads  Inolude  .t.7  per  cent,  of  the  whole  popula- 
tloD,  but  furnish  more  than  11  per  cent,  of  '*  ttae  very  poor,"  aod  more 
thao  C  itercfiil.  of  "thoi>oor."  Mr.  Booth  says,  that iutemperanoe  U  a 
contributlufc  cause  In  mauy  ca^es  where  It  canuot  be  reckoned  the  prin- 
cipal one;  that  the  poverty  of  the  poor  Is  mniuly  the  result  of  the  com- 
petition of  the  very  poor.  The  entire  romoval  of  this  class  out  of  the 
oalty  Htru|[|fle  tor  existence  la  the  uuly  sotutioQ  of  the  problem  of  pov- 
erty. Turiung  to  our  own  i-ountry,  Mr.  Kellogg,  from  figures  gleaaed 
from  the  rviKirtit  of  about  forty  utiurity  orguiii/Htlou  tiucletles  In  our 
leading  cult's,  finds  In  NVw  Vork  and  Ilosloii,  thai  the  percentage  of 
thoM  ueediug  work,  rather  tliau  relief,  has  been  &3.4,  and  of  the  uo- 
worthv,  15. H.  One  third  of  the  eases  actually  treated  were  In  need  of 
material  aaalttaace.  for  which  friendly  couustol  or  restraiut  could  not 
compensate.  A  logical  application  to  the  whole  country  Is  that  two 
tblrds  of  Its  real  or  simulated  destitution  could  be  stopped  by  a  more 
perfect  adjustment  of  the  supply  and  demand  for  labor,  and  a  more  vlg- 
oroui  and  enlightened  police  aumlulstratlou.  Dugdait-  concludes  from 
hli  itudy  of  the  Jukes  that  environraent  Is  the  primary  cauie,  and 
heredity  Is  an  orguuiied  rct<ult  of  InvKrinbIc  envlroomcut. ' 

Id  an  article  entitled  "  Scientific  rhjirily,"  in  th(>  Popular  Srience 
Monthly  tor  August.  1881),  Dr.  Warner  Illustrate^  Uie  tuportance  of 
the  empirical  methoa,  as  applied  to  charity.  Selentifle  clmrity,  as  op- 
posed to  pure  emotional  phllantbropy,  rcganU  itovnrty  as  ao  evil  to  be 
assailed  In  its  cauae«;  it  does  not  merely  pity  poverty,  but  studies  it. 
Thirty-four  charity  organlzatioa  ^wletiet,  representing  citluii  containing 
ODe-el(hth  of  oar  population,  and  proI>ah1y  one-sixth  of  its  pauperism 
l«port«d  at  the  Natlounl  ('onrerenc'^  In  ls^7.  From  careful  estimatea,  it 
b  supposed  that  these  cities  conlJthir-d  about  4.14l,tK>0  paupers.  Over  62 
per  cetit.  of  this  number  actually  came  under  the  charge  of  these  socie- 
ties, that  U,  they  had  67.000  families,  conUiuingHbrtut  289,000  persons, 
to  deal  wltti.  Twenty-flTe  of  those  societies  agreed  In  classifying  under 
four  heads.  By  careful  analysis  of  nearly  S8,000  oases,  Including  over 
100,0W  persons,  the  results  were  as  follows : 

TbOM  SMdlD^  oonilnuoiu  rellur,  lO.s  per  oaDL 

'*  Irfixpvtmry        "  SS,S    "        " 

"  ■-       wnrk  ntbrr  tbut  r«U«f,  40.i    "        *' 

Unwortlir  of  r»llrf,  m    "       '* 

As  an  example  of  the  value  of  more  elaborated  flgnres,  ttte  resnlU  of 
Ibe  Baflklo  society  arc  given,  on  a  basis  of  1407  families,  Including 
AS8S  persona.  The  chief  cause  of  destitution  was  lack  of  employment 
lo  SOS  cases ;  sickness  In  83)1 :  do  male  support  Id  378 ;  Intemperance  In 
131;  physical  defecu  In  11.1;  InAufflcient  »*Mrtilngs  In  67;  arddents  In 
4A;  ImprlsODiucDt  uf  bres<t-winncr  in  'i'f.  BhiftR<ssnes8  In  '2P>\  and  In- 
sanity In  15.  Out  of  Uiefte  1407  descltiile  fniiiin<*«,  the  respective  heads  of 
1010  of  them  could  both  read  and  write;  -lu  others  could  read,  but  not 
write;  aiKl33fl,  or  M  per  cent,  were  wholly  illiterate.  It  ts  interesting 
to  recognize  that  by  this  method,  the  phllunthropUt,  with  the  prtneiple 
of  eollrhteoed  wlfniacriftce  flnds  himself  iu  accord  with  the  economist, 
with  hu  cnllghtcncfl  selMntcreat. 
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Bndowffl  Charliirt.     ConRTh"Er  KEKin".     London^  1880.     pp.  280. 

One  of  the  objecto  of  the  author  Is  U)  make  hU  hook  useful  u  well 
to  polttlolauB,  who  muy  lake  part  la  charitable  reforms,  as  to  chsritf 
inKtees  or  benevolent  persouo.  who  In  nlaoning  charitable  gifts,  ttmy 
desire  to  eahauce  tbelr  liberality  by  a  wIm  prescleooe.  The  tnnteriala 
are  t«kea  chiefly  from  the  BiQe-books  of  the  last  sixty  vears.  The  con- 
clualona  of  the  iiuthor  are :  That  endowed  charlttM  have  done  mora 
good  thiiti  hiinii,  aud  should  be  encouraged.  Pouodatlou^  lo  theruselrea 
are  u«UHlly  k*^*^-!  ^u^  I*^ft  ^o  themAelvea,  unually  become  bad;  there 
most  be  coutitaut  i^upervtsioo  aud  |M.Tiodlcal  revision.  The  one  will  re- 
atnln  the  priuclple  of  caducity,  the  other  will  counteract  the  priudple 
of  obnolesccoee.  A  cou«lderHrilo  mluority  of  fouudatious  either  eprloi^ 
from  a  bad  orlelu  or  tend  to  a  bad  reitult.  I.«ft  thU  minority  fhnuld  b« 
Increased,  the  Taw  muet  Impose  cert»lD  restrlctlous  ou  the  establishment 
of  new  foundations. 

7%6  Tramp  at  Somf,  by  Lbu  MivKiw^ther.   New  York,  ISSd. 

The  author  han  itpeot  some  time  In  the  old  world  as  well  as  In  the 
new,  in  gatherinj^  labor  ntiitintlcs.  The  results  of  iovestlgatlone  lu  this 
coantry  are  Kiven  in  thle  book.  But  the  dry  fiKures  are  clothed  with 
incldeots,  amusinf;  und  otherwise,  that  befell  the  author  In  his  Inter- 
course with  the  workluK  clossei.  Although  the  book  U  )>opular  In  Ica 
style,  yet  it  is  not  without  interest  to  a  more  aerloua  study  of  soelolo^ 
cal  questions.  The  author  seems  to  consider  present  society  as  Id  an 
abuormiil  state;  and,  however  one  may  regard  this  point  of  view,  he  Is 
still  made  coas<.-lous  of  how  nil  questions  of  social  pnthology  (crime, 
puum-rism,  etc.)  are  iiidepnnibly  linked  together.  The  socloIogikU  aud 
eutlsticlans  show  the  crowded  condition  of  the  poor  In  dilu,  low 
wages,  lilgh  oost  of  living,  and  sewing  aud  saleswomen  working  four- 
teen and  aixtf^en  hours  a  day  for  pittances  scarcely  sufficient  to  iUip|>ort 
life.  The  working  men  are  geueratly  tuld,  lu  order  to  be  luppy  aud 
prosperous  ihiit  they  should  organize,  co-operate,  be  educated,  practice 
temperance,  ccouoiuy  aud  ludu^try.  To  the»e  admonitions  in  them- 
selves there  aro  no  objection?.  Butthoyare  all  makeshifts;  they  only 
reniedy  evIU  already  creat<?d,  but  do  not  go  to  the  heart  of  the  matter 
and  sr»'k  to  prevent  the  evil.  WTien  women  that  are  sober,  intelligent 
and  economical,  work  from  early  morning  till  late  at  night,  and  still 
actually  hunger  for  bread,  the  plea  that  education,  t4--mperanoe  and 
economy  are  the  preventive*,  fill*  to  the  grouud.  Why  will  vewlafr- 
women.  cloak-makers,  and  others,  work  for  three  dollars  a  week!'  in  it 
not  because  of  the  over-supply  of  labor?  Because  onr  cities  are  t«>e(D- 
Ing  wilh  unemployed  labor?  The  problem  primarily  resolves  ItM^lf  Into 
that  of  counteracting  4nd  preventing  abnormal  concentration  of  popu- 
lation In  cilice,  lu  17^4  lc6«  than  a  thirtieth  of  our  population  lived  in 
cities  of  eight  thousand  and  over.  In  18S0,  nearly  one-fourth  of  the 
population  lived  \a  cities  of  eight  thou<iand  and  over.  The  Federal 
Oovemment  has  said  to  the  farmer,  for  a  great  part  of  our  national  ex- 
Istence,  niunufacturlns;  Is  not  prolltable;  tHrmIng  piys  well:  we  will 
t4Ute  part  of  your  profits  to  make  up  the  manufacturer's  deficit.    This 

f>ut?  a  premium  on  manufacturing  (going  to  cities)  aod  a  penalty  OD 
arnting.  which  has  become  unproniable;  so  Che  farmeni  more  Into  the 
city  aud  increase  the  coropetlllon.  The  flrst  preventive  then  Is  to 
c«Me  governmental  premiums  to  cities  and  penalties  to  farmers.  Tbi 
«econd  preventive  1*  a  graduated  land-tax,  with  U-s  expected  traiu  of  beoe- 
flts.  The  day  will  come,  says  tbp  author,  whenevery  citizen  will  be  able 
toretaia  and  eujov  the  weallh  he  himself  has  created.  Ju  that  day  boUi 
the  bSllionaire  and  the  tramp  nill  go. 
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Scttmli/le  Charitj,  bj  Uus.  Glckoowkb  Evens,  Conrerenc«  of  Ch&riUes 
mod  CorrecttoQ,  ISS9. 
'IliU  pn[M>r  g\vtf*  many  pracMca)  Kai^f^iFittons  as  to  the  meaning  and 
methods  of  ncientlflu  cliarity  and  the  workliij;  ol  Charlcj^  Orf^nlzatioD 
Bodeties.  When  the  w[««  methods  here  deflorll>t.*d  ahall  hiiv«  ucoome  the 
oumniOQ  property  of  the  people,  aa  they  are  now  of  ipccUllmts  In  charl* 
tolog7,  onarlty  will  at  laac  be  both  anae  and  kind. 

Soe4al  PrahUm*.  Daniel  Clark,  H.  D.  Addreao  read  before  tha 
Aaaoclatlou  of  Ex«^'utive  Jlexlth  Om^'oni  of  OutoHo,  Auk-  17,  1888. 
We  have  h«re  a  doctor'*  vlew«  od  very  pmctlcal  ([ueiitlons!  platoly 
•tat«d.  He  apeakl  of  tramps,  divorce,  the  selection  of  proper  partners 
la  wedlock,  prosiltutloQ  and  diiiea«e.<t  which  attend  It,  and  laittly  iaebri- 
♦•ty.  Th«  UDaulmlty  with  which  the  need  of  some  remedy  would  be 
acknowludKod  would  pmbahly  equal  the  diversity  of  opinion  on  »ome  of 
the  remedlea  lUKK^sted,  though  none  of  th<>iu  are  unheard  of.  '['he 
doctor  doc*  not  hTde  his  belief  t)mt  the  short-livt.tliica8  of  drunkards  and 
crimloalt  la  a  beneficent  elimination  of  che  unflc,  and,  since  In  a  de- 

5 roe  Uiev  attaiu  Cbe  pleaaarc  at  whidi  they  aim,  out  so  very  liard  upoo 
lem  either. 

C. — Alcohological. 

JneMlsm,  a  jiathnlopic<tt  and  pvyrtuAogir^l  irtudj/.    T.  L.  Wright,  M.  D. 
C-MlumbuA,  O.,  W.  G.  llubttard,  1885.     pp.  223. 

To  the  credit  of  American  f>hyBiciAn8  and  the  diacredit  of  American 
citluas,  the  study  of  "Inebnism"  U  here  no  novelty.  Among  those 
who  have  been  acuve  In  bringing  about  a  rat'onal  conception  of  Inebriety 
aa  ■  dlseaae,  and  of  spcciul  htiHplul  trentment  as  a  cure,  Dr.  Wright 
bolda  a  prominent  place.  In  this  book  he  seta  forth  In  faihion  lo  be 
nndanitDOd  hy  the  uou-protesslou!il  retidi-r,  the  luformution  which  the 
neurologist  and  allenUt  haa  to  contribute  to  the  efliu't  of  alcohol  on  the 
oenroua  ayatera  aud  the  mind-  The  bcmk  Is  not  hortatory,  but  exposi- 
tory, and  tlicrefore  the  more  effective;  the  author  Is  at  more  pains  to 
ihow  the  llmit>-d  rettpon^lblllty  of  the  druukani  Itmii  to  llx  the  reapou- 
•Ibilltv  for  hiA  coudition.  In  thi^  Inebriate,  as  in  tiie  suflercr  from  ceru- 
brml  diaeaae,  nature  is  uiaklug  expariuieuts  In  physiological  psychology 
tor  all  to  are,  and  the  psychologist  will  find  matter  or  Inierest  lo  Dr. 
Wright's  anaiysoi  and  la  tha  caaea  which  bo  cites  lo  iUustratlou. 

X*  irrtu  (lu  fon^t^M  phtUenttairt  ds  Baint-Tl-urabaurg.    Revue  de  Phypno- 
tUme.  lerjulliet.  1800. 

The  followlug  resolntloM,  coming  from  an  International  ConrrcM, 
mar  indicate,  to  some  ext*Mit.  thn  gfucral  couteusus  of  opla^n  |q 
£uro|>e.  ii>  to  drunkenn'^sa.  The  fourtb  Inieroatlonal  Peoologioal  Cou- 
[re^a,  which  atsenibled  in  July,  18U0,  ooaaldured  the  (jtientlon  oMnoliriPiy 
,_Uid  penal  legislation.  After  a  loue  discussion  of  six  sittings,  the  flrst 
Motion  of  the  ooogr««s  presented  the  following  resolutions,  which  had 
bMn  adopted  by  the  ('ongre^s  In  Its  g<>uer.a1  meeting,  the  19th  of  Juoe; 
1.  Dnittkenoess  couftidrnnl  In  Itself  would  not  constitute  anolfeufie;  It 
(ivea  cause  for  repre«alna  only  whan  nianifeM<hl  publicly.  In  dmigeroui 
condUlooi  to  aecurity,  or  by  acta  of  a  acaadalou^t  uiituru,  or  likely  to 
'laturb  Ibe  paac«.  i.  Legislative  action  is  useful  in  the  cure  of  drinken 
'lOlMCoawa  charge  on  public  beorvuleuoe,  dangerous  to  thoinseU'ei 
oCbart.  3.  Llcenaed  dealers  should  lie  made  penally  respMn«lti|e  for 
tie  Of  atrong  liquors  to  person*  luunlfeslly  drunk.  -L.  la  caan  of 
oflhnsea  committed  la  drink:  (o)  The  sum  nf  drunkenneaa  doo*  Doi 
complete,  aor  In  any  cose  exclude  rvit|>or>^lhllliy ;  thi^  stato  caauoi  be 
4ella«d  by  the  legislator  as  an  attmuiLtlng  ur  aggravatiag  ctrcutaitauc«, 
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«nautled.  DniDbeDDesfl  his  in  these  coodittoat  beeo  made  like  to  a 
stAte  of  demenlU.  OneolaM  oomtirehendn  Klmple  drunttennpM,  acol- 
doDtal  or  provoked,  aad  in  souit?  ca^ei*  pr<>iii*.'(li(nte4l.  To  ttiU  cUei 
beloDf;  drinkpm  by  habit,  who  with'>»i  nhowini;  ihe  trouhlpa  chanicter- 
lattc  of  druDkeDDOts,  are  nlwaye  ander  the  tuQuettce  of  alcohol.  A 
•ecoDd  cliuii)  cODcerofl  all  forme  of  pathological  drunkenneiu,  partlaltj 
acate  or  acute  lueot^I  troubles,  or  chroaic  troubles  due  to  tntoxicatioo. 
In  this  cla»fl  are  t^e  Insane,  Imbecile,  epileptic,  whom  alrohollo  excess 
ran  lead  to  Che  most  dnujcerous  ui-t^,  br  awakcaitifc  liiipuUlvc  tendcQclea 
whk^h  otherwise  would  not  be  awakp'ned.  DrunkPiitn^sR  i«  pDQi<^hAble 
as  well  as  crimes  committed  under  its  InOucnce,  when  the  delinquent 
ha«  the  power  u>avniil  It ;  when  the  alcnhollr  excitation  hii<i  bc>en  nought 
la  order  to  give  one  enough  delermlnatioo  to  commit  a  crime.  Drunk- 
eniifM  I«  punishiible  in  an  alteDuated  degree  In  cases  of  feeble  Intetll- 
Heoce,  Id  which  Intolerance  for  liquor  la  shown  by  an  Inferior  cerebral 
orptair^tlon;  tbey  are  notexcusable  when  they  know  they  cannot  drluk 
without  danger;  soch  cases  are  more  numennis  than  U  generally  sup- 
posed. Crime*  cuonit  be  punished  if  cnmiultted  during  au  acute  or 
aob-acota  period  of  delirium  In  an  alcoholic  paroxysm.  It  Is  a]»o  the 
same  In  chronic  alcoholism,  when  cerebral  lesions  have  affected  the  la- 
togrltj  of  the  organ.    The  Individual  thoald  be  put  nnder  treatment. 

The  Publtc  and  the  Doctor  in  Selalion  to  tJu  IHptomaniac,  by  Dr.  DakISL 
Clark.    Toronto,  1888.     pp.  20. 

The  writer  brings  out  clearly  the  sociological  side  of  alcoholism, 
showing  how  the  StAt«  Is  responsible  for  many  of  tbt  drunkards.  He 
mentions  a  practical  and  suggei^tlve  prophylaxU.  There  arc  four  classes 
of  drunkanU:  1.  Those  who  drlok  from  a  habit  of  tippling;  2.  Tliose 
who  drink  lo  relieve  nervouu  prostration,  or  to  drown  sorrow  or  wrong; 
3.  'Iliose  who  drink  from  hcn-dltary  tendeucy :  4.  Traumatic  drankarcU. 
Thr  tipplers  are  nsaally  of  three  kinds :  a,  Tbu  weak-willed;  I), 'I'he  genial; 
c.  The  meau-souled  man,  who  tV)l|;ht«  to  *'  sponi;e  *'  on  ocheri.  ThOM 
who  become  drunkard*  by  nightly  nutatlotiH  to  relieve  mental  trouble  an 
more  nunterous  than  supposed.  Tnls  drunkenness  haa  no  excited  fttagei 
and  the  habit  may  go  oo  without  betug  noticed  tor  years.  The  noo 
turnal  drunkanl  will  uke  n  small  done  la  the  morning  to  throw  off  the 
stupidity  of  the  nightly  debauch  and  to  appear  as  usual  before  the  pub* 
lie.  But  (his  has  Its  Umlta,  and  paralysis,  apoplexy  or  Initaolty  may 
re«'ilt.  This  clasi  usually  belongs  to  onr  acilre  members  of  society, 
Sui'h  nightly  stupefactions  are  more  fatal  to  mental  Integrity  thi^n  any 
otbtrr  form  of  drinking.  In  ht-redlly  U  t«  the  nervous  bias  which  Is 
tr«nsmltic<l.  which  ciin  be  aroused  suddenly  or  may  He  lat«nt  for  years. 
The  paroxysms  come  Intermittently,  like  the  periodic  Insanities.  Ttie 
hereditary  foe  maybe  overcome  by  daily  bntlles,  but  not  bv  Isolated 
ones.  Persons  of  this  oIhhs  have  an  unusually  nervous  coodltfon.  Irreg- 
ular circulation,  low  nutritlua,  morbid  fears.  Irritable  temper,  lack  of 
rvaolutlon  Cfnreign  tn  the  Indlvirluai  In  health);  even  misconceptions 
■od  delusiuna  may  supervene  when  the  attack  Is  coming  on.  During 
thase  boat4  of  drinking  mania  the  man  Is  uncontrollable.  We  may 
eliminate  from  the  targe  numlier  of  defectives  lo  society  those  who 
could  reform  if  they  would  only  try,  but  yet  a  large  number  remalu,  on 
whom  no  Influence,  social  or  n^flglous,  has  anv  effbct.  There  is  no  help 
for  tboM  but  enforced  rtxttralnt  in  siMK-lal  asylums,  where  they  cm  have 
work.  air.  amusement  and  homtflike  trratment.  llicse  should  be  as  nn- 
pri*onllke  ua  possible,  and  thn  Stat*>  nhniild  provide  them.  The  author, 
apfMUvntly  Is  not  averse  to  prohibition,  and  failing  that  would  luiTfl  the 
rvMatie  from  lIceoMS  devoted  to  the  care  of  the  tnebrlatos  produced. 
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TitR  lKiti,xiTT  or  Jkan  Jacqites  KocasKAC 

WitLua  Novn^  X.  b. 

W.  Voc«4«  law. 

JNttMMa.    JoiiK  MoRtST.    Loiid«o,MMnniuiAC>»^  ISM. 

n*  OtnfVMioM  <(r  •'.  >/.  Ammpmht.    BiPOVDt  Komoot. 

1tif>  \*ttn  \*Uy*A  by  tOMtal  M— >w  1b  reUstoa  in  Um  fiut  hM 
(rrnvnifivQf  ,tn««  Mid  !■  <«arii*  to  b«  reco^bvd  aon  jrmr  kj 
thr  p«n  thRt  tn«iinUj  hu  Ulna  in  political  movcowaia,  ilrtiiwiijh  kl 

|««^n  tiNn^Mrnthlr,  !)•*  tMl  bcvn  m>  w«11  nndtnt— A. 
I "  -  t'^r  rvtornKT  In  rrllfflon  mttd  In  p<dltlc« 

w  iiai  ^1  I M  N^  th«  Mkd  Af  thM  h«ti]p   for   hi 

vndvr  hi*  lni<lt>nfeitb  otw  a  cvnturr  >co-    Tint  Bi 


MCnrmllr,  tr  mc  wtivcfmlly  adinitiM,  tmt  tlw  Hfto4  •(  AaeHtt  m  mm- 

Skl^  IMM  to  tlw  iMtar  nsn  o(  M»  life  «bn  tte  ■iwfcu  !■  ■■■ 

MMM  to  ««HT  MW  rna«  hlft  acnmdottt  anlMK  O— a.    Ikoi  lUwiBa* 

VHP  lni«nr  nil  Ma  Mt  wl^  be  tb»HBb»  ■  tbetts  i 

biti  a»  »  m*ttc4'  of  fMC,  ha*  life  as  m  ftorth  1&  tbe 

fvtett  vkh  Mk  «M*  Mglit*  Uffwrn  oa  cImm  by 

IMB»i>i»w^  Itaim*  —  puifiiit »  cilBirMl  piefg  «t  »  m-eil 

«g  wwirftJ  <>wn  t  <fcw»  >»  to  ■WmilMt.    Tka 

tttrr  In  Imll  vmCsIm  MtUi 

Um  DC  »jf  !!■  .  MHOyilt  at  anncber,  «s«  tlw 

to* tbffflt  ImiicW. 

T>«rtn( ttM>MM  fw  you*  tbcn  bw  bem a.  lerau  md  nh|iio 
«t  Nt«H«««  linMnav^  u  mow  aod  mart  aaeoctott  Ih»  Imbi  jmU 
th*  nnoi*  ««0M*  of  ■iinow.au  thu  uv  mvw  cobc  «o  OHaM;  ^. 

nr,»«MMbuwfftaeoibebl«otT^  Bowmb%  fllHMTiiiow 
tfnoliboft  n«T  bc«»  iiiUliii  >iifMMM<  Iwi  ■!■■>  Hir 
«V«toCto»  «4  b1»  vbWIj  tmm  In  ««t7 
trtcmot  t«>  ihr  aitraii^  >»  br  diMiiMco  mmj  polaio  «tf  o 
iMfiMM.    Mr.  Morlry  bu  Aim  wriaai  o  blMiiy  «l 

vhi.^  W  an  ttw  mart  volnbl*  becoMo  «f  Ifat  «i  ^ 

ttH-  Ai«»i>i  teji^vw  ond  «bc  iiIiIiIimi  ba  auA**  v^  ^HttT  «in4; 
torn  ^olBil  fib  MbN^  Xoffey  fMiHto  iltk: 

OTorw  4bMD  fpoB  Ae  ■Mvattaff  Mb  Mnn      n  t^  rmi  xatr^ 
•m  «*  «•*•  »wtiy  sn  fitbrt^glot  w*  *Miid  ai**  Mm* 
b>*nHoa»»*ac<he€— g»f  iTnotMiin,  mod  b>  AmiAiIi  «>' 
»A  o»  UinioM^j  tkm  pq  MMK  aeknowtrdffc  ite  debt  Qmk 
voder  m>  «bo  voar  ooftvor- 

"H^RvwadanlKiiov  tbooBo^ttedDBiM'faraoM  oT- 
b^«o tekftlr  to nUir a drtattrpmriioal fthaiMt, Asot  to 

1—  gbiiiatf  ^i#ii  I  ■  by  a  tmmamm^m  tf  oniB^  UHnka^  ^i^ 

iHliiillto3boateooof  IteS^tfla*^  Br*  iSolwd 
-CT--  w  tfc.  .OB  dh«j,   ^ 

aailw  «v  tlw  flroi  m 
Bowtv 
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have  to  euuilDf*.  It  wu  »o  Tarioa*  that  oo  MukIc  ansncr  csd  (.'ompre- 
beod  »a  exhsunllve  judgment.  IIU  wrttin^«  prodnred  that  ({low  of 
^nthuBi&Ktk  (c«liut;  lu  Fr»uL'e.  whk-h  led  to  tti«  alMuiportaat  asvUtaacfi 
r«Ddered  by  that  vouatry  to  tlie  Anieiii'iin  colonUtu  \u  a  Hlrugj^le  to  mo- 
tn4>Dtoat  for  mankiad.  It  was  from  hU  wrltluKo  that  the  AmericimB 
took  the  Ideas  and  the  phra«e»  of  their  frr«at  charter,  thua  nnlcing  the 
native  priudpIeB  of  tlielr  own  direct  proleBtatitUm  with  prIncipleB  that 
were  Blrictly  derivative  fn.in  tlie  proteflrnntUm  of  Oneva.  Again,  It 
watt  hli  work  more  than  that  of  any  olhcr  out;  tnnti.  that  Fraocc  arose 
friirn  the  deadly  deeay  thiit  had  laid  hold  of  her  who|p  syntem,  and  found 
tliM  irrcalsiable  cuerjry  that  wardwl  off  division  from  within  and  parti- 
tion from  without,  wc  ptittli  ^er,  further,  that  besides  heiog  the  llr«t 
immediately  revolutlouary  thinker  in  politico,  be  was  the  moBt  stirring 
of  rvaelloolittii  in  religion.  IIl6  influenre  formtsl  not  only  Kobefipierre 
and  Paine,  but  CliuteaubrUud,  not  only  Jacobluism.  but  the  Catboll- 
cism  of  tlio  IteiitorAtlon.  Thus  he  did  more  thai)  any  one  er*e  at  once  to 
^ve  dlr<H'tlon  to  the  lint  episodes  of  revolution,  and  force  to  the  first 

cpiHKle   i>t  reaetlou Ilto   peraouality   ol   f:oui>«.euu   has   mott 

equivocal  and  repulsive  ideas.  It  ha^  de»en'edly  rarovi  ill  in  the  esteem 
of  the  saner  and  more  ratlunal  of  tho««  who  have  judifi_-il  hhn,  and  tliere 
I*  none  In  the  history  of  the  famous  men  and  our  splritnal  fathers  who 
begnl  QB.  who  makes  more  eoitt'taut  deiuaods  oo  the  pHtieaee  or  pity  uC 
tboBS  who  »tudy  bla  life.  Yet  lu  do  other  Instance  la  the  common 
engemeM  to  conuenee  all  predication  about  a  character  into  a  single  un- 

qiwlifled    propofiilon    so    fatally   inadequate >Ve  may   forget 

much  lu  our  *-wry  that  Ih  grievou"  or  halerul.  in  reflecting  that  If  any 
man  now  deem.'  a  day  basely  speut  lo  which  he  has  given  no  thought  to 
the  hard  life  of  gxrret  aud  boveli  to  the  forlorn  children  und  trnmpled 
women  of  wide  »fjualld  wMdemeMea  In  citler;.  It  was  Rousseau  who  flret 
iDOuroi'Klern  time  souudtnl  anew  trumpet  note  for  one  more  of  IhoKreat 
battle*  of  humanity.  It  Man  in  Iiou!ii'(>au  thui  ]>filite  Kurope  flrat  hark- 
«Ded  to  vtranirv  voices  and  faint  reverbi'rallous  from  out  of  the  vague 
and  onvernou#  fihudow  lu  which  the  cummon  people  move.  Acionce  >ina 
!•>  feel  the  way  lowardc  light  und  polutitiu,  to  prepare,  to  organize;  but 
the  riicf  n«f»<  #oiiiftlniig  lo  uiih  who  helped  to  ^tate  the  problem,  writ- 
ing up  In  U-Llerd  ol  Hauie  at  the  brutal  fea»t  of  Idngit  nnd  the  rich  tlut 
clrtlizatlon  \*  a^  yet  only  a  ntockery.  and  did  furlliiTiiiKie  luf^plre  a  geo- 
eratlou  of  men  and  women  with  thu  stern  reFulve  that  they  would 
rather  perish  than  live  in  a  world  where  such  things  can  bo.*' 

Huninnlty  U  Indeed  under  a  great  debt  to  th*«  man  of  whom  all  tbeM 
things  iiin  true.  Hiid  It  will  help  u<«  t^t  a  more  chiiriiahlfr  view  of  him  to 
BIndy  the  cundlti'in*  under  whicti  he  did  hif  work,  nml  how  handicapped 
he  was  from  hi*  birth.  Morley  telU  Rousseau's  llfe-liUtory  so  vivialy, 
and  analy/e*  nnd  turns  np  his  character  to  Justly,  that  we  shall  allow 
hlin  to  tell  III''  k'iciry  In  large  part,  with  comment's  from  time  to  time  on 
what  tlie  sigiiiflotiou  la  to  the  mental  piitliologlst, 

Jean  .Jacijucs  KoUKseau  was  born  in  (jcueva  in  ITl'i.  His  mother  was 
the  daughter  of  a  Geneva  mInUler;  stie  was  posi^essed  of  much  Bentl- 
blllty,  WHS  food  i>f  drawing  and  music,  was  well  read  and  made  verses. 
"  I  coit  my  mother  her  life,"  wrote  Roua^enn,  "  nnd  my  blrtti  wa*  the 
first  'if  my  woes."  The  child  was  born  dying,  and  was  saved  only  by 
the  aflbctlonate  cnrr  of  a  paternal  aunt,  ti'ut  hi*  constitution  remained 
Inflnn  sod  dlFOnk-red.  There  was  no  known  tendency  to  mental  dlseaM 
on  bU  mother's  »Ide ;  but  on  the  fHlher's  side  there  was  au  iKredltAr^ 
taint.  Riiukwau  was  born  with  a  congenital  malformation  of  the  bladder, 
bat  Mobios  does  not  think  that  this  can  with  cerulnty  be  looked  on  aa 
a  t\frn  of  degrnenclon.  Iliero  Is  no  evidence  of  any  other  signs  of 
phvslcai  ilegeuTnllon.  *^  The  father  at  Rousseau,"  aays  Morley,  **  was 
nnfortuoatety  cast  In  the  sam«  mould  as  tUs  mother,  ana  the  child's  own 
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morbid  fionolMllty  wa«  fttlmtiliited  and  deepened  by  Che  nTrrfmlm  lOll 

bUlty  of  IiLb  fir8t  cumuauioD Isaac  Koiuseau's  reatleuiWM,  lib 

eager  emotion,  hU  quick  and  poootlHouB  Miise  of  personal  dignity,  hla 
beedlcSBOeas  ot  ordered  affairs,  were  not  common  In  Geoeva,  rorttinatelr 
(or  the  stability  of  her  society  and  the  prosperity  of  her  cttlzent.  Ihia 
disorder  of  spirit  de»t.'endetl  m  modified  form  to  the  aoo  ;  It  vas  iDert- 
ti^le  Chat  he  should  be  Indirectly  afTecteil  by  It.  Before  be  was  tcvtn 
Tears  old  he  had  learnt  from  his  father  to  indulKe  a  passloD  for  the  read- 
iDfT  of  roninnces.  Tlie  child  and  the  mnn  parsed  whole  nights  in  a 
fictitious  world,  readlne  to  one  another  In  turn,  absorbed  by  vivid  la- 
terefit  In  ItiiHginary  sltuatlonR  imtll  the  morning  song  of  the  birdi 
recalled  them  to  a  sense  of  the  conditions  ot  more  actual  life,  and  made 
the  elder  cry  out  In  confaelon  that  he  was  the  more  childish  of  the  two.** 

^M  bad  no  Idea  of  real  thluft^,''  Houaseau  wrote,  "  though  all  the  itea> 
timenta  were  already  fnmilliir  to  me.  Nothing  had  come  to  me  by  con- 
ception, everything  by  sensation.  These  confused  emotions  striking  roe 
one  after  auolhcr,  did  not  wnrp  a  reason  that  I  dUl  not  yet  possess,  bat 
they  gradually  shaped  In  me  a  reason  of  another  cast,  and  gare  me 
bizarre  uod  roumntk-  Ideas  ot  liinunii  lite,  of  whicli  neither  rejection  nor 
experience  has  ever  been  able  'wliolly  to  cure  me." 

After  the  rDmani.-es  they  read  I'lutarcb,  Tacitus  and  Ovid,  and  Reoa- 
seau,  at  the  aee  of  ten,  actually  conceived  himself  to  be  the  Greek  or 
Boman  hero  or  whom  he  read.  That  his  after  life  was  ever  clouded  by 
the  evil  knowledge  he  acquired  at  school,  and  by  the  Abnormally  early 
birth  of  the  passious,  must  be  freely  admitted.  But  bU  school  life  U 
also  m^mor:ible  In  an  agreeable  manner,  for  it  is  possible  to  iraoe  back 
to  thiit  itcrloil  his  reslstiLUce  to  injustice  nnd  wrongful  suffering.  He 
was  plaoetl  under  suaplclon  of  having  broken  the  teeth  of  a  comb  that 
did  not  belong  to  hliu.  Severe  punlsument  followed,  but  without  bring- 
ing out  an  nutriie  confeasloii  of  guilt.  "  The  flrsc  sentiment  of  violeoce 
ana  Injustice  has  remained  so  deeply  eugnived  on  my  soul  that  all  Che 
idea<i  relating  to  It  bring  my  flr^t  emotion  back  to  me;  this  sentlmest. 
though  only  rclutive  to  myself  lu  Itii  origin,  has  talten  such  consiiteocy 
and  become  ■u')  dl<;(>ng&ge(l  from  all  personal  Interest,  that  my  heart  U 
inflamed  111  the  sight  or  i«lnry  of  uny  wrongful  action,  JuaC  aa  much  as 
If  the  effect  fell  on  my  own  person.  When  I  read  of  the  cruelty  of 
some  ferocious  tyrant,  or  the  sulttic  utroeltloB  of  some  vlllaiu  of  a  pnest, 
I  wculd  falu  stArt  on  the  iiii«uint  to  polnard  such  wretches,  itiough  I 

were  to  perUh  u  hundred  tltnes  tor  the  deed Thi»  movement 

may  bo  rmtunil  to  roe,  and  I  believe  It  is  so ;  but  the  profound  recoUeo- 
tlon  of  the  tiritt  Injustice  ouffered  was  too  long  and  too  fast  bonnd  np 

with  It.  not  to  h.ive  streugthcneil  it  enormously Rere  waa  the 

term  of  the  RerHnlty  of  my  childish  days.     From  thl.^  moment  I  ceaaed 

enjoy  a  pun;  h»[}pltie&!>,  nnil  I  feel  even  at  this  d»y  that  the  remtnla- 

ice  of  the  delights  of  my  Infancy  comes  to  an  end Kven  tbe 

country  lost  la  our  eyes  that  clinrm  of  sweetness  and  simplicity  which 

goes  to  the  heart;  It  seemed  sombre  and  deserted,  and  was  as  if  covered 
y  a  veil,  hiding  its  beaulles  from  our  sight.  We  uo  longer  tended  our 
little  gardens,  our  jilants,  our  flowers.  We  went  no  more  lightly  to 
scratch  the  earth,  shouting  for  joy  as  we  discovered  the  germ  of  the 
seed  we  h«d  <nwn." 

'•  Whatever  may  be  the  degree  of  literal  truth  lu  the  cotifesBiona,** 
anys  Morley.  "  the  whole  coarae  of  Houaseau'a  life  forbldn  us  to  pasa 
this  description  by  us  overcharged  or  exaggerated.  We  are  codscIoiu 
lo  it  of  a  constitutional  Infirmity.  We  perceive  an  absence  of  healthy 
power  of  resistance  agaltist  moral  shock.  Such  shocks  are  experienced 
In  many  unavoidable  fonns  by  all  save  the  dullest  natures,  when  ttiey 
first  coinc  Into  contuct  wkh  the  sharp  tooth  of  outer  drcumstanrc.  .  . 
A  vehement  objective  temperament  like  Voltaire's  Is  instantly  rooaed 
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by  ODe  of  thfifl  p»n«tTattv«  fttlmuli  Into  anfrrr  tnd  teoAciooD  rc9lfltaDC«. 
....  A  seD^itivc  or  ilvpre^iicd  spirit  llbe  KoUBseftu'e  or  Cowpcr'8 
flndfl  lue](  withonc  aay  of  these  reacting;  klmU  of  force,  t^aA  the  flrst 
■tJi||^  of  cruvltv  or  u]ipn'<<)<loa  ts  the  golofc  out  ot  a  divine  llfclit." 

Ic  won)d  be  nnrd  to  And.  outAlde  a  trvatlne  on  ioMoity,  a  better  do- 
acrtptloQ  of  the  neuropHthtc  t«inperampDt  that  foredooins  Iti  poiiaeftBor 
Co  a  life  of  uQHtable  equilibrium  and  almont  InevltAble  meotal  ciIscam. 

After  leavlof;  school  he  sptrut  three  yeara  M-lth  au  uncle  Id  Geneva, 
lo«inic  hU  tlmf  for  the  mofit  part,  but  leanilnj^  Boniethlng  of  drawing 
and  somethinic  of  Enolld. 

At  the  age  of  eleven  he  wa«  placed  In  a  notary'*  office,  but  wa"  dlfl- 
inlifed  by  liU  moftter  fur  dullncnK  and  Inaptitude;  )>elnj):  pronounced 
ttnpld  and  hicoropetent  pant  hope  hy  hln  fellow  elerbs.  lie  waa  next 
apprenticed  to  an  eoKravor.  The  roughnese  and  coursenesB  ot  tbU  man 
completely  demorallKcd  KouAAeau,  and  ho  nank  Into  a  niornl  eloiigh, 
telllDic  Uc8.  pilfering  Iblngii  to  eat,  uxjug  hh  niai>ter'»  best  tools  by 
Ueaitb.  HU  master  wan  very  eniel,  and  piiui^hmcnt^  tor  tbe»e  offences 
pntluced  an  OTermasterliig  physical  horror.  Jn  hie  elxteentb  year  he 
ran  away. 

Haklng  bU  way  to  Savoy,  he  was  kindly  received  by  a  Catholic  priest 
wbn  was  an  active  protelyter.  Roasseau  agreed  to  receU'e  InstnictloD 
tn  the  matters  of  the  Catholic  rellgton,  :i»d  wu<i  sent  by  the  priest  to  a 
Mndftme  de  Warens,  who  In  her  turn  tent  him  to  a  monatttery  in  Turin, 
whore,  exactly  nine  days  after  Mm  admlsfiion,  he  "abjured  the  errors  of 
the  •ect."  'ITie  interest  of  th«  priests  poded  with  his  conversion,  and  he 
waasM  adrift  with,  twenty  fraucii.  HU  wanderings  do  not  concern  us, 
but  one  Incident  lhrow!>  a  litrld  gleitiii  on  bin  moral  condition  at  this 
timt'.  He  bad  been  a.  foothoy  hi  Ibe  household  of  a  widow,  and  on  her 
•death  a  piece  of  ribbou  was  missing;  IlouHscau  had  stolen  U,  and  It  was 
found  Id  his  poasession,  bnt  be  accused  a  young  maid  of  giving  It  to  him, 
and  rcpeateil  the  story  in  Iter  preseni.'e  before  the  whole  liouM^bold. 
"Ilie  drnad  of  suffering  wni*  doubtless  the  cause  of  this  baseness,  but  It 
«hOwa  tbe  extent  of  the  degenerntlon  that  was  going  un  within  him. 
Ha  afterwarda  laineDiad  greatly  bis  unjust  accuN»tTon,  aiul  aa  naual 
probably  ovweatlmaUd  Che  evil  that  befell  the  maid  In  eontaqoance  ot 
ma  aocasailon.  A  period  of  six  week"*  wandering  followed,  when  he 
4>bCalli«d  auotber  iwaltloD  aa  lackay,  but  wa^  di-*mU->ed  for  reckless 
ne^lecit  of  duty.  Once  more  he  becomes  ■  vsgninl,  and  In  the  company 
of  ■  companion  starts  boiuewiird.  Morley  quotes  Kousseau  as  s»ying, 
Id  words  which  shed  more  light  on  darker  parts  of  bis  hlstorv  than  flCs 
of  vigraucy, — "To  understand  uiy  delirium  at  this  moment  \t  Is  occea- 
aary  to  know  to  whst  a  degree  my  heart  is  subject  to  get  aflsme  with 
the  vtnalleat  things,  and  with  what  force  It  plungei  Into  the  Imaglaatlon 
of  th«  object  that  attracts  It.  valu  as  this  ohj^'C  nuiy  be.  The  most 
crotetqae,  the  most  cblldl*b,  the  maddest  icbomes  oome  to  caress  my 
favorite  Idea,  and  to  show  me  the  reasonableoeaa  of  aarreiidarlog  to  It.*' 

Buoaaeaa'sTouth  properlr  ends  liere.  Hto  waaderingt  ended  by  his 
balng  recelveil  again  by  Madsmc  de  Wnrens,  and  the  history  of  his  con- 
aMriwo  with  her  belongs  to  his  biography  and  not  especially  to  the  hi*- 
4ory  of  his  dl*ea*«,  exc<>pt  that  hM  ibat  followed  while  he  was  with  her 
wai  made  poaalble  by  his  tern [ktm men t  sud  by  the  vHctllAting  weakness, 
amotkmality  and  seuolblllty  »liDwnin  bl<>  growth  from  boybooil  to  youlb. 

Wa  ihall  let  Morley  characterize^'  blui  st  this  perltKl,JusC  befora  be 
ttnott  under  the  Itillueocc  of  Madame  d>-  Waren*  :  "  A  vagrant  seasnona 
tanperamrnt,  strangely  compounded  with  Gonevese  austerity ;  bd 
ardvDt  and  fnutaatlc  Itnagtoatlon,  luc<iugruously  shot  with  threads  of 
drairaaaoo;  too  little  conscience  aud  too  much;  a  moiutroas  and  dla- 
aM«d  kiveof  self,  Intertwined  with  a  alnc«r«  compaaslon  and  keen  Id* 
terMt  for  the  great  fellowship  of  bis  brothers;  a  wild  dreaming  of 
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dre*in«  thiit  wpr«  mnde  to  look  WVn  »nUy  by  rhe  clo««  nnd  «p«clc 
cODDevtiori  liptw^n  coaclQaluo?  and  prciulae^.  though  the  preiuUes  hifn' 
pcned  to  have  the  /nult  of  being;  ftrofoiiDdtv  aiimiT:  this  wms  Che  trpe 
of  L-hiirncter  that  Inj*  unrolded  ia  the  youth  who  towards  the  autuma  ol 

1739  rvscheii  Annwy,  pennllennand  rajtred,  throwing  hlmw^lf  once  more 
on  the  chiirity  of  the  patroQp^d  who  hwd  K'veo  him  shelter   e[f^t«ea 
monthK  befon*.     Few  flguren  in  the  world  at  that  lime  were  less  llkply 
to  coiK'iliate  the  fsivor  or  exvite  the  intere-it  of  bd  observer  who  had  ntitl 
itudied  the   hidden  convulMonft  of  human  character  deeply  enough  toj 
know  thitt  a  boy  of  eiKhteen  may  he  »ly,  sensual,  restk-BB.  dreamy,  and] 
yet  have  It  in  him  to  ^ay  things  one  day  which  may  h'>lp  to  plunge  a 
world  into  conflnKralioD." 

Hieyear*  with  Madame  de  Warens  were  the  formative  ones  of  his 
life.    Here  he  Required  \i\»  knowledee  of  books,  of  the  lives  of 
poor,  and  of  the  world's  way  with   them.     "  .\bove  all  bU  tdeal 
rcTolut ionized,  and  the  rtccnt  <lreBUUf  of  Plutarchian  heroiato,  of  gnt 
deur,  tit  princet<?e*«,  and  uf  »  new  career  full   in  the  world'*  eye   wei 
replaci'd  by  a  new  conception  of  blessedneBS   of  life  which  never  attei^' 
wardfl  faded  from  hie  vi»>ion,  and  which  hat  held  a  front  place  In  tbe 
Imiigination  of  literary  Kur*ti>e  ever  since." 

Koui^senu  was  with'Mad«uie  de  Wareiis,  Including  various  totervi 
tiDtll  April,  1740.     His  mental  condition  during  thim  lime  offer?  oothtof 
especiiilly  noteworthy.     The  c<mnecti<ni  with  Madame  de  Wareos 
broken  off  permiiDently   when    Kouxseau   wa»    28.     Mobiug  places 
flr8t  real  outbreak  of  iiiiiniiity  in  17(>f>,  when  Rounneau  wag  64,  and 
twelve  years  until  hii»  lieiith  Id  1778.     'I'he  twenty-six   years  beti 

1740  and    1700   we    may   pass   over  with    but  one    or   two  refereac 
to    his   mental    condition.    The   first    thing  to   note  is    the   eaK   wll 
which  he  placed  his  Ave  children  by  Theresa  le  Vasseur  fn  the  touDC 
asylum,  one  after  another.    Uobtu'a  refralua  from  passing  any  Jnilgmei 
on  ther<e  acts  or  their  motives.    Id  late  years  Kousseau  tried  to  remedjrj 
this  df-fect,  bu£  It  was  too  late. 

I'he  circuuiNtuuccH  under  which  he  wiote  many  of  bU  works  an 
pecially  woriliy  of  note  iu  a  study  of  his  uteotal  coodtllon.    FlrK 
the  es»iiy  whicii  gHlued  the  prlxe  from  the  Academy  of  Dijon,  Sitsi 
rtslorattt/u  uf  the  tcitnces  conirihiUtd  to  purifjf  <*r  rorrvpt  moralt  t    Walt 
log  Iu  the  road  one  day  he  »aw  In  a  uewspaper  the  auaouoccment  of  It 
theme  pronounded  by  the  Pijon  academy.    "If  ever  anything  reseoiF-i 
bled  a  sudaen  Inspiratlou,  It  was  the  movemeut  that  began  in  tne  a«  I 
mad  ihU.    All  at  once  I  felt  myself  dazzled  by  a  thoasand  sparkling 
lights;  crowds  of  vivid  Ideas  thronged  through  my  mind  with  a  foroe 
and  confusion  that  threw  me  Into   unspeakable  agitation,     t   felt  mi 
head  whirling  In  a  giddiness  like  that  of  intoxication.    A  violent  palp} 
tatioo  oppressed  me;  uutible  to  walk  for  liilUculty  of  breathing,  I  sanL- 
under  one  of  the  treen  of  tJie  avenue,   and  passed  lialf  an  hour  there  ten 
such  a  condition  of  excileuicot  thst  wheu  J  arow  I  (taw  that  the  front 
of  ray  waistcoat  was  all  wet  with  tears,  though   I  nas  wholly  udcod- 
sclous  of  shedding  Hicm.    Ah  I  if  I  couid  ever  have  written  the  quarter, 
of  what  I  saw  and  ft-li  under  that  tree,  with  what  clearaeM  lihoald 
have  brought  out  ull  the  contrndictions  of  oar  social  system;  with  what 
simplicity  I  should  have  demonstrated  that  man  is  good  naturally,  and 
that  by  institutions  only  it^  he  made  bad." 

This  was  years  before  the  outbreak  of  Insanity  that  waa  noticeable  to 
all  the  world;  but  wc  here  see  Muother  well  marked  aigu  ctf  the  neuro- 
pAthtc  constitution.  Rousseau's  literary  activity  began  with  this  ecsUll 
vision  at  the  foot  of  the  oak.    Morley,  who  devotes  more  space  to 
Incident  than  M'ibius,  admits  that  *'  sucli  a  transport  does  not  come 
us   of  cooi  and  rntional   western  tcniperument,  but   more  of  ten  to 
orienul  after  lonely  sojourning  in  the  wilderness,  or  in  violent 
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on  the  road  to  DBmascti))  and  eUcwbere.  Jena  Jicqaes  detected  orlenta] 
gDiltty  In  Mr  own  oattire,  and  no  far  m  th«  union  of  ardor  witb  m^Ktl- 
clfin.  ol  iuteose  pa«f>ion  with  vagut;  dimta  h  to  be  defined  aa  oriental, 
he  aMuredly  deMrveii  the  name,  'llie  idean  stirred  In  his  mtnd  b^  iho 
DtJoD  problem  suddenly  'opened  his  eyes  (It  1^  Kous^eaa  himself  who 
U  'peaking),  brought  order  into  the  chaon  of  hU  hend,  revealed  to  him 
another  univerte.  From  the  active  eIIervr«ceDee  whit-h  thU  bef^o  la 
bU  t^oiil  came  sparkn  of  genlun  which  people  Kaw  ({[lUteriae  In  his  wril- 
log9  throufch  the  (en  rears  of  fever  and  fleliriuni,  but  nf  which  uo  trace 
hatl  hi>en  i^t-en  In  him  prevtoniilT,  and  whli:h  would  prohnhly  have  ceased 
to  •bloe  henceforth  if  lie  ^hoald  ha^T  cliant-ed  to  wUh  lu  shlue  after  the 
•CceflR  waft  over.  liiflnRied  by  the  <*oni(>nipl»iton  of  ihe^e  lofly  abjei'tft 
he  had  them  luee»Mintly  pn.-'^c-tit  iu  hi»  mind.  UU  heart,  made  hot 
within  him  by  the  Idea  of  future  happloesn  of  the  human  race,  and  by 
the  boDor  of  contributing  to  it  ...  .  dk-lated  to  falm  a  lauicaaffe 
wortlijr  of  so  hijjh  an  enterprlne  .  ■  .  and  for  a  moment  he  astonished 
Europe  by  productions  In  which  Tulfiar  roqIs  mw  only  eloqaence  and 
hrlghtnepii  of  under^tflndinj;,  but  In  %th)ch  thone  who  dwell  lu  the 
etliereal  regions  recogoliied  with  joy  one  of  their  own."' 

Rou»«eiiu  coutiled  thl«  moment  an  tho  riiln  of  h\^  life,  and  that  all  hli 
mlffortone  flowed  from  thi*<.  and  It  Di:iy  )»e  tliHt  there  were  »nner  nio- 
mentii  in  which  lie  recfigni/i^d  thitt  here  uas  the  beginning  of  the  trouble 
that  ifterwards  completely  shadowed  his  life. 

For  the  next  thirteen  yewn*  he  waj*  completely  mastered  by  bl»  v la- 
loos,  and  almont  nil  his  works  nere  written  under  the  Inflaenn  of  tnoh 
ecstasies  as  he  has  de)<>cr1l>ed. 

From  17-14  to  175G  he  was  In  Paris,  and  during  this  period  his  mental 
diMase  seems  to  have  advanced  bat  little.  Hn  b»d  »  poi^itlon  as  a  cashier 
In  the  receivergenernl's  department.  iUving  an  illness  which  his  nhy- 
•Irbinn  tliuu)r|i(  (SMulit  etid  fniitlly  In  six  moiuliH,  he  Ilirviv  up  a  poitttlon 
which  would  lu  time  have  made  him  rich,  and  undertook  to  gidu  his 
HvId;  by  copying  music.  During  lliU  iierlod  he  waa  reconverted  to 
protesuntism. 

A  DCW  period  of  his  life  U  marked  by  his  residence  at  the  Ilennlt- 
acv  (inn),  which  was  Htted  up  for  him  by  MadHme  tt'Eplnny. 
I^us^eau  was  never  at  home  lu  Ihr  city,— "having  (iu  FarU)  heea 
flftepn  yeara  out  of  my  elemenr,"— sod  "his  return  to  the  country 
fliled  hlui  with  tranRUorts  of  delight.  Hift  arrival  brtmght  on  what  be 
truly  called  a  ^'runii  delirium.*''  lasting  some  days,  In  which  he  was 
not  able  to  do  any  work.  "  My  very  first  care  was  to  turrender  myself 
to  the  Impreaalon  of  the  rustle  obJK-'t*  around  mo.  Instead  of  beginning 
by  arraoglDg  things  Inside  my  quarters  I  flrvt  «et  aliout  planutug  my 
walks,  mid  then.'  wus  not  a  path,  nor  a  copMe  nor  a  grove  round  my 
cottage  whieh  I  tud  not  found  out  before  the  next  day."  On  attempt- 
ing to  work,  he  found  thix  {^lpO!'^ible:  he  whs  In  tucb  a  ftiile  of  exalta- 
tion due  to  his  change  to  the  conntry.  >'Th|s  exalution  w.ts  In  a 
dlflerent  direeiion  (mm  llmt  which  luid  i-eiM'fl  him  tuilt  a  dozen  yean 
bcf'Te,  when  he  had  diHcarded  tJie  axiige  and  costume  of  polite  society^ 
and  had  Iwgun  to  ctinceive  an  niigry  contcnipt  for  the  mannerf,  niaxlrot 
and  prvjudlcea  of  his  lime.  Hei>toratlon  to  a  more  purely  senattoua 
ainiospbere  toflened  thin  au»lertty.  So  longer  having  the  vU'es  of  a 
great  citr  Itefore  bis  eyes,  he  no  longer  cherished  the  wrath  which  they 
bad  loaplrerl  In  him.  '  When  I  did  not  see  men  I  did  notdepplne  them, 
■nd  when  I  lutd  nbt  the  hail  l>efnre  my  eyes  I  ceased  to  hale  tbriii.  My 
beart,  little  made  an  It  ws*  for  hiite,  now  di<l  no  mure  thsn  dei>t>i«e  Ihrfr 
wretcliedoess  and  their  bsilnfss.  'Ilils  slate,  so  much  mum  mild  if  less 
subllnr,  soon  dullnl  the  glowing  enthusiasm  that  had  long  Irunsporled 
ne.'  That  la  to  uy,  hU  nature  rrnialned  for  a  moment  not  exalted  but 
fairly  balanced.    And  In  studying  the  movements  of  Impulse  and  reOec- 
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tlon  In  htm  at  ChU  tlmfi  of  hln  llfti,  we  &re  hurried  nplrllf  from  phase  to 

ftbuao.  Otice  nrnre  we  are  WHlchiag  a  aiau  who  lived  without  eltiMT 
DtelltuitBal  or  spirituul  dlrectlou,  nwayad  by  a  reminlNt^nce,  a  px.<tA]Dg 
mood,  a  persotiftltty  BL-uldcoUill)'  eocouotered,  by  auythiuj;  except  per- 
mnuAnt  itim  and  flxed  ohjecU,  and  who  would  at  auy  time  bare  eur- 
reodered  the  most  deliberately  pondered  Bc-heme  of  pergisteat  effort  to 
the  fascination  of  a  oott»Ke  RliiinberiDji;  in  a  boanteous  Inodscape. 
UcDce  there  could  be  no  uornially  composed  itate  for  him;  the  first 
toothing  effect  of  th(«  rich  life  of' the  forest  and  garden  on  a  Datar« 
exasperated  by  the  llt(;uf  the  towa  pasaed  away,  aud  became  tmia- 
fomaedlnto  an  exaltation  that  Hwppt  the  Rtolo  into  Rpace,  leaving  tciuti* 
ousoesa  to  soverelKO  aod  uncoul rolled  triumph,  until  the  delight  turned 
to  Its  inevitable  aRnen  and  bitternenn." 

These  ecstacles  usually  look  place  ia  the  woods,  where,  accompanied 
by  bin  dog,  he  n«ed  to  go  "  in  B«arch  of  nome  wild  and  dewrt  »pot  Id  tha 
forest,  where  there  wii3  uothing  tu  show  the  hand  of  nian  or  to  speak 
of  servitude  and  doniinntion;  some  refuge  where  1  could  fancy  myself 
Its  discoverer,  lad  where  ao  luopportuue  third  [tereon  came  to  lurerfere 
betweeu  uAturc  hihI  me.  My  ImagioaUon  did  not  leave  the  earth  thus 
superbly  arrayed  without  Inhabitants.  I  formed  a  charming  society  of 
which  I  did  uot  feel  myself  unworthy;  I  made  a  golden  age  (o  please 
my  own  fancy,  and  filling  up  these  fair  days  with  aJl  the  scenes  of  my 
ILte  that  had  left  sweet  menioriea  behind,  or  all  chat  my  heart  could  yet 
desire  or  hop«  In  sceneji  to  come,  I  waxed  tender  even  to  shedding  t^-ari 
over  the  true  pleasures  of  humanity,  plensures  so  delicious,  so  pure,  and 
henceforth  so  far  from  the  reach  of  man.  Ah,  If  In  such  monientit  any 
ideas  of  l^ari-i.  of  the  age,  of  my  little  aureole  a»  author,  came  to  trouble 
my  dreams,  with  what  dUd&in  did  I  drive  them  out,  to  deliver  myaelf 
without  distraction  to  the  exquisite  sentimentH  of  which  I  was  to  fulL 
Yet  In  the  mldAt  of  It  all,  the  nothingness  of  my  chimeras  sometjioea 
broke  sadly  upon  ixy  mlud.  Even  if  every  dream  had  soddealr  be«a 
transformed  Into  reality  It  would  not  have  been  enough;  I  should  bare 
dreamed,  imaglued,  yearned  still." 

He  conceived  several  Hteniry  schemes  after  the  first  fermentatioa 
which  followed  his  itrriviil  wua  over,  but  gave  them  up  one  after  ai>< 
otlicr,  and  although  the  eflorl  was  partly  suoeesaful,  It  waa  followed 
by  a  severe  and  prolonged  crisis.  "  The  impossibility  of  reach- 
ing to  real  being<i  plunged  me  Into  the  land  of  chimera,  and  seeing  aotb- 
tag  actual  that  rose  to  the  height  of  my  delirium,  I  nourished  It  In  an 
ideal  world,  which  my  creative  Imagination  had  soon  p«H>pled  with 
beluga  after  my  heart's  desire.  lu  my  coutlaual  ocstasled,  I  made  my- 
self drunk  with  torrents  of  the  moit  delicious  sentiments  that  ever  en- 
tered the  heart  of  man.  Forgetting  abflolutely  the  whole  human  race,  I 
invented  for  myself  socletloft  uf  |»erfect  creatures,  as  heavenly  for  their 
Tirtues  as  thslr  t>eautie.<i;  sure,  tender,  faithful  friend.'^,  snch  as  I  nevrr 
found  in  our  nether  world.  1  hnd  such  a  passion  for  hauotlng  tbU 
empyrean  with  all  ItA  charming  objects,  that  I  passed  hours  and  days  to 
it  without  countinz  them  as  they 'went  by;  aud  losing  recollection  of 
«verythlQg  elfte,  I  had  hanlly  Hwuliowed  a  morsel  in  hot  hastti,  before  I 
begau  to  burn  to  ruu  off  lu  search  of  my  beluve^I  gruvcs.  If.  when  I 
was  ready  to  start  for  the  enchanted  world  I  miw  unnapnf  mnnais  com- 
ing to  detain  me  on  the  duJI  wirili,  t  could  neither  uiuderatc  nor  hide 
my  spleen,  and,  no  longer  master  over  myself,  1  used  to  glre  Cheu 
greeting  so  rough   that  it  might  well  be  cnlle^l  brutal." 

An  attack  of  physical  dlse?Lse  happily  brougnt  thesp  raptures  to  a 
close  for  the  time.  "  The  moment  no  could  get  oat  of  doors  ag^u  Into 
the  forest,'*  says  Morley,  "  the  transport  returned,  but  thl4  time  accom* 
nanled  with  an  nctivo  elTurt  in  the  ercHtivf  faculties  of  his  mind  to 
nrtng  the  natural  relief  to  theite  over-wrought  paroxysms  of  eenswil 
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Imnglniilioa.  He  soothed  liiit  emotions  bv  assovlHtUig  them  with  the 
nte  of  pcmonaxei  whom  hft  InventtMl,  and  hy  introducing  into  thpm  that 
play  aud  movemeDl  and  •.'liangtnK  relation  which  prevvnt^l  th?in  from 
Dringii));;  bU  dayii  to  an  fad  In  iiiHlodorous  fever.  IHh  tliought  became 
auoclalod  with  two  fetnnle  llgure^,  one  dark  and  the  oilier  (air,  nne 
u^  and  the  other  jieltllng,  on«  gentle  and  the  other  (]nlck.  ftDaiofroiis 
In  ofaaravt«r  hut  different,  not  handsome  hot  animated  br  cheerfulness 
and  feeling.  To  one  of  theae  he  gave  a  lover,  to  whom  the  other  wiu  a 
tender  friend.  This  vicarious  or  reflected  egolcm,  accompauied  hk  It 
WM  bjT  A  ci^rtain  amount  of  proiluctlve  energy.  iieenKHl  to  work  a  return 
to  a  tort  of  mora)  couvitlcsccnce.  He  walked  about  the  groves  with 
pendl  and  tableta,  aaidgning  thin  or  that  thought  or  expreft«lon  to  one 
or  other  of  the  three  com[>anion§  of  Iiis  fancy.*'  When  the  winter  came 
on  he  wan  confloed  to  the  hotue  by  the  had  weather,  and  he  attempted 
to  resume  his  mufiio  copy  log  and  the  compllatlou  uf  hie  Musical  Itio- 
tlonary.  but  he  found  thiA  linponfilhle,  a.i  he  could  nee  notiiing  hut  the 
three  ilirure«  anci  tlie  ob|ecl8  about  tliem  made  lieautlful  by  hli  imagina- 
tion, lie  could  Dot  dluulas  them  and  reftlNtance  was  Tuio,  so  he  began 
arranging  his  thovgbts  "so  la  to  produce  a  kind  of  romance.''  He 
could  not  write  bis  romance  on  anything  hut  the  flnest  paper  with  gilt 
edges ;  the  powder  with  which  he  dried  the  Ink  was  of  axure  and  spark- 
ling silver,  and  be  tied  up  the  quirett  with  deHciite  blue  ribbon.  Murley 
admits  that  the  disunce  of  aii  this  from  a  state  of  nature  is  very  great 
Indeed.  Rousseiu  apiieared  fully  to  recognize  hlH  inconRl«tency  in 
writing  a  love  romance;  "  after  the  severe  prluciples  I  had  Just  been 
laying  down  with  so  much  bustle,  after  the  austere  niiiiinm  I  had 
preacned  so  energetically,  after  so  many  biting  iuvectlves  against  the 
elltoilnate  books  that  breathed  love,  could  anvthing  be  Imapncd  more 
abocUng,  more  unlooked  for,  than  to  B4M)  me  ini)crit>e  myself  with  my 
own  hand  among  the  very  authors  on  whose  books  I  had  heaped  this 
harsh  censure?  I  felt  this  inconsequencfl  in  all  its  force,  I  taxea  myself 
with  It,  I  Mushed  over  It,  but  iiotliing  could  restore  me  to  iranin." 
BouBseao  added  tliat  perhaps  on  the  whole  the  composition  of  the  New 
UeloJsa  was  turning  his  madness  to  the  best  ncconnt. 

'flie  ecstacles  an<f  transports  of  delirium  that  we  have  jQ«t  witnessed 
were  the  conditions  under  wblcU  the  New  Helnisa  was  Itegun,  In  the 
year  1767;  it  was  floished  In  the  winter  of  HMMM).  Kousseau  was  to 
sufTer  still  further  torments  during  the  composition  of  this  romaucc,  but 
thifi  time  the  visions  were  not  mere  impaipabie  shsdows.  'I'he  epl«od« 
of  hh  relations  with  Mailamc  d'lloudetot  was  the  cau^e  of  what  uorley 
tmly  calls  an  onthreak  of  erotic  mania.  She  vUltcd  his  retreat  disguised 
In  male  attire  with  rcfiults  moitt  disaslroua  to  ]{ou«scau'6  peace  ol  uilud. 
"  A  sort  of  paby  otruck  liini.  He  lay  weeping  In  his  bed  at  night,  and 
on  dars  when  he  did  not  see  the  norceress  be  wept  in  the  woods.  lie 
talkM)  to  himself  for  hours,  and  wfit>  of  »  black  humour  to  his  houMy 
niai^s.  When  approaching  Uie  subject  of  this  deadly  fascination,  his 
whole  organixatlon  seemed  to  be  disscdved.  He  walked  In  a  dream  t}iat 
filled  him  with  a  pense  of  sickly  torture,  commixed  with  sicklier  de< 
ilgbl.''  Uadame  d'lloudetot  remained  rnithful  to  Iter  lover.  Saint  Jjim- 
bert,  but  Kousseatl's  dnpltolty  Is  well  shown  by  a  letter  to  Saint 
l«rol>rrt,  afu-r  the  aflkir  nail  been  noised  abroad.  "  Is  It  iwslble  tliat 
yon  can  have  suspected  me  of  wronging  yon  with  Iter,  ana  of  turning 
perfldlons  In  consequence  of  an  unseasonably  rigorous  virtue?  A  pas- 
Hge  in  one  of  your  letters  shows  a  glimpse  oi  some  soch  suspicion. 
No.  no,  Saint  1jimt>rrt,  tlie  breast  of  J.  J.  Kousseau  never  held  the 
heart  of  a  traitor,  and  [  should  despise  myself  mure  than  you  suppose, 
If  I  bad  even  tried  to  rob  you  of  her  hi-art." 

Roth  Aaint  Ijimbcri  and  Madame  d'lloudetot  were  exceedingly  kind 
to  ItooMcan  throughout  the  whole  ailalr,  which  shows  Rousseau  In  a 


414 


rSTOHOLOaiOAL  LITRRATURE. 


very  bat!  tight.  It  fihould  Dot  b«  forgotten,  hoverer,  in  drawing  a  biV* 
aoce  tpetwc**!!  thi*  good  uud  e%'il  in  hiit  vhnraoler  at  this  ticDe  tbnt  DC  wu 
•nffii^rlng  tortures  from  u  painful  phyaUral  dUonlfir.  HU  brooding 
egoistic  oharacCer  iiiitde  It  impo^nltile  for  h]tn  to  luaatcr  hU  pain  and 
Bupt^rlor  to  it.  Rouit^enu  had  alwn.T^i  been  aiiM>ctHl,  but  now  he  ' 
bittvr.  irritJiblf  ami  Hu-^picious.     U\-  aru  apiiruacbin;;  the  period  of  U 

aaarrels  with  Grlmiu,  Madamo  d'Epluay  luid  Diderot,  and  It  U  but  rtghtl 
lat  be  should  givi>  hU  owu  uuoouot  of  hl<i  tcraperaiueot  at  thU  time: 
^'  In  my  quality  of  4<«llurv  I  am  more  AADnltlve  than  another;  if  1  am 
wrong  with  a  irli^iid  who  lives  In  the  world,  he  thinks  of  It    for  a  mo- 
ment, and  then  a  thou«uud  dUtractloDfi  make  him  forgpt  it  for  the  r««t 
of  the  dav;  but  ihL-n; !«  nothing  to  distract  tne  as  to  hh  wrong  toward 
me;  deprived  of  my  iiltwp,  I  bu^y  m\-!(elf  with  him  alt  night  long;  soil* 
tary  in  my  wnlks,  f  busy  uiyBcl'f  with  him  from  sunrise   aatil  eonaet; , 
my  heart  h&n  not  an  luittant'i!  relief,  and  ttie  harthnes:*  of  a  friend  gh 
me  ill  one  day    year*  of  anguish.     In  my  ijualtty  of  iuv^illd.  I   haves 
ti'le  to  the  coiiKldi^ratene^A  that  humanity  owes  to  a    man    in  agoov. 
W'hn  U  the  friend,  who  i*  the  gi>od  man  titnt  ought  not  Co  dreJid  to  add 
atlliction  to  &n  uniortuiiate  wretch  T:Onnented  with  a  painful  and  iocur- 
ableuKony?"     Into   the  detallt*  of  thvse  quarrels  It  is  not  pn-isible  to 
enter  h»!re,  nor  to  atcemjit  to  Kettle  Juac  how  much  Rousseau  hlmwll 
was  to  blame  for  the  croubU's  that  entiued.     Orlmm  had  disapproved  of 
Hadaine  d'Kpinay'A  InAtallhig   Itounoeau   In   the    FTermitAge,  and   tiadi 
wa.rDed  her  that  i^olUude  would  d:irkeu  hi^  Imaglaation,— *' lie  U  a  poor' 
deril  who  tormetiti^  him^lf,  and  doeft  not  dare  tu  confe-ts  the  true  aub-  ' 
Ject  of  all  his  saflerlngo,  which  is  iu  Ills  cursed  head  and  his  pride :  be 
raises  up  Imaginary  miicterK,  no  a.«  to  have  the  pleasure  of  complaiaiag 
of  the  whole  human  race."    Ue  assure*  her  several  times  that  BoasseaKi 
would  end  hv  going  mad.  It  being  Impossible  that  so  hot  aod  lll-«rgaiii-! 
Ized  a  hend  should  endure  solituoe. 

The  mi-^under^tuiiding-i  and  quarrels  reached  such  a  pitch  at  last  that 
Rousseau  left  the  Hermitage  on  Dec.  1$.  17IJ7,  and  moved  to  a  cottagt 
at  ModlmoroQcy.  Ten  days  before  this  Diderot  went  to  vUll  him. 
HouBSeau  cried  out  on  seeing  hi.n, '*  What  have  you  come  here  for?  " 
*'  I  want  to  know  whether  you  are  mad  or  malicious."  *•  You  have 
known  me  for  fifteen  years;  you  are  well  aware  how  little  malloloa*  I 
am,  and  I  will  prove  to  you  that  I  am  not  mad:  follow  me."  Ue  theni 
tried  to  clear  himself,  bv  means  of  letters,  of  the  charge  of  trying  to  ' 
make  a  breach  bettvt^en  .^aliif  Lambert  and  Madame  d'Houdeiot.  bat  tbfti 
letters  In  tact  convicted  Itousseau  of  trying  to  per>>aade  Madame  d'fXoa- 
detot  of  the  criminality  of  her  relations  M'ith  her  lover,  and  at  the  samtt 
time  to  accept  himself  in  the  very  same  relation.  Diderot  remon!ktrat«d, 
but  to  DO  avail,  aitd  that  uight  ho  wrote  to  Grimm.  *'  I  ttirow  mys«lt 
'iuto  your  arms  like  oue  who  has  had  a  shock  of  fright;  that  maa 
[Rousseau]  intrudes  Into  my  work ;  he  fills  me  with  trouble,  and  I  am 
as  If  [  had  a  damned  soul  at  my  side.  May  I  never  see  him  agalo;  be 
would  make  me  believe  In  devils  and  hell." 

Here  clones  Another  chapter  of  Rou<%eau's  pathetic  life,  and  wc  may 
let  Murley  .turn  up  chft  story. — '■  And  thus  the  unhappy  man  who  had 
bi'giin  thlt  epi-iode  of  his  life  with  coiiflilnrit  eostacy  iu  the  glories  and 
clear  mu^Ic  of  spring,  4>Qdod  It  looking  out  from  a  narrow  chamber  apoa 
th-)  sullen  crimson  of  the  wintry  twilight  and  over  fields  slleuC  In  saow« 
with  the  haggtrd  do.^iK-nitc  gaze  of  a  lost  spirit.'* 

The  ijerlod  rh:it  opeuod  at  Montmorency  was  the  moat  productive  one 
of  hU  life.  Within  thref*  yeara  from  the  time  of  the  moral  maladies  wa 
have  been  wiuie^siug,  Itousteau  "  had  completed  not  ooly  the  N'ew 
UeloUi.  the  monuni'tnt  o(  \i\a  fitll,  but  the  Social  Contract,  which  was 
tho  moit  inducntial,  and  KmiliuH,  which  was  perhaps;  the  most  elevated 
and  spiritual,  of  all  the  productions  of  the  prollflc  geulu;  of  FraoM  la 
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th«  eighteflnth  cflotury."  TEouftAfAO  complPlM  th*  New  neloi>>«  In  175ft, 
ju)d  publLslied  It  la  17(11 ;  liu  putilUlK^  Ihr  ^<h-Is)  Coutract  iii  the  »priaj( 
o(  176i,  and  Fmilluii  a  f«w  weckfi  Uter.  For  the  l»n  tiini^  in  hU  life  he 
was  at  i>eace  with  moH  o(  his  fellowH  throuffhoat  lhl<i  period.  HU  now 
(liends  at  Montmorency  wf>r<*  the  Dulce  iind  DucheM  of  Luxembaurg^ 
mmonjc  the  hiKhci^r  people  in  Fntnce,  »ocliilly  and  polltk-Hlly. 

We  havp  sef^n  the  ittAto  of  nf-rital  utorni  uihIit  whU^h  rh<>  N'ew  Flelolu 
waf  bej(un,  and  tww  It  wnt  to  hi-  llnishrd  in  thix  ptrrind  of  quk't  and 
MreoUy.  We  mlf^ht  expeot  to  And  a  t;r(>:it  dllVorent^^  hetwei^n  ch(>  two 
halves  of  the  romnaiv?,  Itnowloi;  how  all  important  hU  surroundings 
were  ou  all  that  lionimeau  prodii<.y>ri,  and  MK*h  In  fact  ih  the  cn<^.  Mor- 
ley  thinks  it  curiouB  thai  **  while  the  first  hulf  of  the  ronmuce  U  iiacene 
of  di*ortler)y  pawslon,  the  ncoond  is  tlic  KloriflcatUin  of  thtt  family,"  but 
It  la  hard  to  *^  wh:it  else  wa«  to  be  ex[*evled.    The  Mew   Helolsa 

**  helped  to  give  a  nfw  spirit  to  an  epoch The  women  between 

1760  and  the  HevolutloQ  were  intoxutated  to  nuch  a  pltuh  that  they 
would  iiay  any  price  for  a  fjlano  out  of  which  Rousm^u  had  drauk;  they 
would  kla^  a  scrap  of  paper  that  contained  a  icrap  of  his  handwriting, 
and  vow  (hnt  no  wontan  of  true  RAnftlhillty  couia  ht-j^itate  to  cou-^eerate 
ber  life  to  him  IP  ihe  were  only  crrtala  to  be  rewarded  by  hl4  atcach- 
meut.  The  book^ellera  wfre  unahic  to  meet  the  deuiaod.  The  book 
was  let  out  at  the  mte  of  twelve  nous  a  volame,  and  could  doc  he  de* 
taiued  beyond   an  hour.     All  olaftiiei  dhiireil  the  excitement,  courtiers. 

eoldlerfl,  lawyers  and  bourgeol* In  '^ennany  the  eflW^t  wad  just 

as  attonlahlog.  Kaot  only  once  In  hio  life  fiiileil  to'  take  hlii  nf  rvruooo 
walk,  and  thla  unexamplea  omtsiton  wn»  due  to  thi>  witrhery  of  the  N'ew 
Heluiua."  la  uuntberlesK  tndlreet  wayi^  it  brought  tho  mHuneri  of  the 
jmat  into  contempt,  by  preffeatlntc  the'liuppIm'UHOf  a  simple  and  worthy 
Hfe,  simple,  selt'^ufflciug,  nod  hom*-ly  ;  but  "  hU  bunk  and  Ita  chief  per* 
■ooagfl  awoke  einoclou  to  ftelf-conscloufinesi;,  gare  ita,  dUJeot,  crtrnmu- 
nlcmted  an  Impube  la  favor  of  social  onler,  and  then  very  calamitoaslj 
divorced  It  from  the  fundamenul  conditions  of  progress,  by  divorcing 
U  Jtrom  disclplloed  Intelligence  and  scientific  rea^oo." 

Although  the  New  IIelolf«a  contained  so  much  that  wa«  revolatinnary, 
tl  did  not  involve  the  author  in  trouble  with  the  authorlcieit,  hut  ihU 
was  soon  to  follow.  Kuilllus  whb  (completed,  and  the  prepttr.ilionH  were 
made  for  publidhlog  It.  These  had  to  be  carried  on  with  much  Kecrecy 
owing  to  the  Aevere  repre<t»ilve  measures  to  which  the  book  tmde  was 
then  subject.  One  day  (he  printiaic  came  to  a  Btaudstlll,  and  Houueaa 
WM  niUDlc  to  get  any  reason  for  this.  '*  Being  unable  to  discover  either 
tlie  cause  or  manner  of  It,  I  reiimluiH)  iu  the  mo«t  cniel  state  of  sas- 
penae.  [  wrote  letter  ufter  letter  to  iiuy.  to  M.  de  Maleaherbes,  and  to 
JfAdam  de  Luxembourg,  and  not  receiving  aiiswen*,  at  least  wbe*i  I  ex- 

n«d  tbem,  my  head  became  so  afTecteil  th^t  \  v.im  not  far  from  a 
riuo.  I  onfurtunatelj  heard  that  Father  Grlll't't,  a  .Teault,  had 
spoken  of  Kratliu*.  and  repeated  from  It  some  pH4<4»ge<i.  My  Im'^glna- 
tion  loKlantly  unveiled  to  me  the  mystery  of  lnl(|uity.  I  saw  the  whole 
pK^rtH  of  it  as  clearly  a*  If  It  hatj  been  revealed  to  me.  1  figured  to 
myaaU  that  the  JeKuitft,  furious  on  account  of  the  contemptuous  mao- 
nerln  which  I  hsd  spoken  of  colleges,  were  Iu  |K)S40<«siun  of  my  work; 
that  it  was  they  who  hail  delaycflthe  publication;  that.  Informed  by 
Uuerlii  of  my  <>ituiiliuti,  and  furenea^lng  my  approxclilng  disi«olution,  nf 
which  t  mysi'lf  liad  no  uiannfr  of  doubt,  they  wUhed  to  delay  tli<^  ap- 
pearance of  the  work  until  aft4'r  that  erHnl.  with  sn  intention  to  curtsll 
and  mutilate  It,  and  In  fiivor  of  their  own  views,  to  attrlhnto  t<i  me  »ea> 
tloieDts  not  my  own.  'i'he  tnimbfr  of  facts  and  clrcumulances  whli4i 
ocL'uinMl  10  my  tnlnd,  In  conrirmttlon  of  iht*  Hilly  proposition,  and  gave 
It  an  Bupcanuice  of  tntlh  uupporttnl  )iy  eviilcnce  tind  d'*m<>n«trat|on,  If 
MtooUntDg.    I  knew  Guerln  to  be  outlrcly  In  the  lutereAt  of  ilie  Jesuits. 
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I  attributed  to  them  ill  the  frloodlj  mdTmnou  be  had  made  me;  1  wtt 
pcrsuftdiKl  tie  had,  by  their  ootreatles,  preued  me  to  engage  witli  X^ol, 
who  had  Klveu  tlwm*  the  Aral  shecu  of  mjwork;  that  ue^  had  attcr- 
wards  found  uteaus  lo  tit^^p  the  priutlng  of  it  b;  I>ache*Qe.  and  periiapa 
to  get  poABeselon  ol  tho  manuscript  to  make  suofa  alteratiooi  In  It  a* 
tbey  should  thliik  |)roper,  that  after  mv  Heath  they  might  pubUah  It 

dUgulsed  in  their  owd  mauner After  havlag  been  afnid  of  the 

Jesuits,  I  b«gHu  to  tvHT  Ilitr  JanKetiists  and  phllosophen.  An  eoeray  to 
party,  factlou  and  caliitl,  I  never  heard  the  leaat  good  of  persons  cod- 
eerucd  lu  tht-m.  'Die  gossips  liad  tjulttcd  their  old  abode  aad  taken  ap 
their  reKidtucc  by  Hie  side  of  me,  so  that  Iti  thetr  chamber  everytbiDg 
said  Id  miue  ntid  u|>ou  the  terraoet  waa  distlDctly  Iivard,  aad  from  llidr 
gardca  It  would  have  been  eaaj  to  scale  the  low  wall  by  which  it  wu 
sopaiated  from  ray  alcove.  This  bad  become  my  study  ;  my  table  was 
covered  with  proof  sheets  of  Emilias  and  the  Social  Contract,  and 
Stitching  the!^  sheets  as  they  were  sent  to  me,  I  had  all  my  volam«a  a 
long  time  before  they  were  publlshi'd.  My  negligence  and  the  cuafl- 
dence  I  had  ia  M.  Uathas,  lu  whosu  garden  I  was  shut  op.  freqaently 
made  uie  forget  to  lock  tlie  door  at  night,  and  in  the  morning  I  sererii 
tloies  fouud  It  wide  open ;  this,  however,  would  not  hare  given  me  the 
least  iarjuletude  had  I  not  thought  my  jtapcr»  seemed  to  be  dlaarranged. 
After  having  suveral  Limes  made  the  ihme  remark,  I  became  more  car»> 
ful  and  locked  the  door.  The  lock  was  a  bad  one,  and  the  key  tnrncd 
In  IC  uu  more  than  half  round.  A*  I  became  more  attentive,  I  fonnd  mj 
papers  in  a  much  greater  confasion  than  ihey  were  when  I  left  every- 
tmngopen.  At  length  1  misled  one  of  my  volumea  without  knowtog 
what  was  become  of  it  uutil  the  morning  of  the  third  day."' 

'l*here  arc  thu(»*  who  date  the  fii-st  real  outbreak  of  insanity  from  this 
time,  and  hold  that  Rousseau's  suspicions  of  the  Jesuits,  then  of  the 
Jansenista  and  ftnalty  of  the  philosophers  mark  the  foundation  stones 
of  the  delusional  system  that  he  soon  began  to  build.  Mubiue  does  nut 
bold  tids  opinion,  but  thinks  that  It  is  suificlent  to  say  that  RoiuMao 
was  physically  liich,  morbid,  lonesome  aud  irritable,  and  that  lodeeA 
there  were  good  grounds  for  hiii  suiipicioDS.  However  this  may  be, 
Rouaseau's  complaints  at  this  time  came  perilously  near  the  border  line 
of  lyttematixed  delui*ion«,  a  border  Hue  that  he  was  soon  to  cross.  All 
this  time  he  was  suffering  incessant  pain,  and  paaaing  bU  nfgbts  to 
sleeplessness  and  fever. 

Emllius  appeared  at  last,  and  with  Its  ftp|>earance  Ronssean  became  a 
persecuted  wanderer,  nevermore  to  enjoy  peace  or  quiet.  '*  On  the  lllh 
of  June.  1762,  the  parllameut  of  J'arls  ordered  the  book  to  be  bnmC  bf 
the  public  executioner,  and  the  writer  to  be  arrested.  .  .  .  The  grouBU 
of  the  proceedings  were  alleged  Irrt-llglous  tendencies  to  be  fouiM  In  Ibft 
book.*'  It  was  for  the  interest  of  Madame  de  Luxi-nibourg  and  Maln- 
cherbes  that  Kousseau  should  escape  arrest  by  flight,  and  he  readllT 
agreed  to  their  plans.  "After  a  tearful  farewell  with  Theresa  wbobU 
hardly  been  out  of  his  sJght  for  seventeen  years,  and  many  embraofli 
from  rhe  greater  ladles  of  the  castle,  he  was  thrust  into  a  chaise  aad 
despatched  on  the  rtr*t  stage  of  eight  roelancholv  year*  of  wanderinr 
and  despair,  to  be  driven  from  plate  to  place."'  writes  Morlev  "  first  br 
thefaluous  tyranny  of  magUtrates  and  religious  doctorn.  and  then  W 
the  yet  more  cruet  spectres  of  his  own  diseased  liunainatioii  until  tt 
length  hU  whole  sou!  became  tlw  home  of  weariness  and  tornteut  " 

Nothing  could  better  Illustrate  KousRenus  introspective  tcmi-rAmwii 
and  show  how  little  hold  the  actual  world  had  on  him  than  that  no  iu^mt 
was  he  in  the  poat-cbuise  than  ho  again  fell  to  musing  over  th«lrtiito 
tale  of  the  Uvlte  of  Ephralm.  where  his  thoughts  haS  been  bmkeJS 
by  the  cirrurastances  that  brought  about  his  llTgbt.  Before  the  (mSar 
was  ended  he  had  composed  a  long  and  Impassioned  version  of  ihoBftk 
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•tory.  no  haA  himself  cbanict«ri«e(l  hU  own  tcmperameat  Id  this 
ratpect ;  *Mt  li  amazlni;  with  wbat  eas«  I  forget  pant  III,  howerer 
trMh  It  may  bt>.  In  pniuorlion  ta  ttic  anticipatlou  of  it  Alarm;)  mc  and 
confuBCB  lue  wbeu  I  aec  It  comiti^,  so  Uic  memory  ol  It  retnrnn  feebly  to 
my  aalnd  and  dies  out  the  momcut  afier  It  ba«  arrived.  Hy  cruel  tm- 
•jlflnatfon,  which  tormenta  Ueelf  Ini-eBBaotly  in  anticipating  woea  that 
arc  still  unhorDi  m»ike<i  &  tUvernlon  (or  my  memory,  and  nluders  me  from 
recmlllDE  those  tliut  have  gone.  1  exbauct  di»Bter  iM-'forehand.  The 
more  I  ba%e  8utTered  In  foreKceln^  It,  the  mnreca<tlly  do  Itorgetit.  while 
on  Che  coDtniry.  being  Inceii^aDtly  biiKy  n  Ith  my  im^t  buppIncAB,  I  recall 
It  and  brood  and  rumiuate  over  It,  so  as  to  enjoy  it  over  agiiin  when  I 
wUb." 

RoutseaD  reached  the  territory  of  the  canton  of  Berne,  wI»ore  be  had 
remained  bat  a  few  days  before' lie  received  word  that  the  Council  at 
Geneva  had  ordered  Emillua  and  the  Social  Contract  to  be  publicly 
burnt.  Thla  blow  waa  soon  followed  by  another,  for  within  a  fort- 
night be  received  notice  timt  he  must  tjult  the  oantoa  of  I}«me  wittila 
flneen  dars.  He  fled  Into  territory  that  was  under  the  King  of 
PraMlA«  WDO  gave  Uim  iJ«rmi»alDO  to  remain. 

Ronitean  lived  very  plainly  and  simply,  and  spent  much  of  the  tlmn 
in  botaul/lac,  and  oti  all  the«e  excursions  be  alvrays  went  bareheaded, 
even  in  dog-days,  declaring  that  the  action  of  the  snn  did  him  gooj. 
He  spent  three  years  in  thU  quiet  valley,  and  dorlug  tbU  time  be  auupt- 
etl  the  Armenian  costume,  the  vest,  furred  bonnet,  the  caftan  and  uia 
gtnllo.  ThU  udoptlou  of  an  odd  costume  Is  of  ten  put  lu  evidence  for 
the  unseilling  or  ItoiUMau'B  mind,  but  too  mucn  Importance  might 
ea4i]y  be  atluchetl  to  this  clrcuiusUiuce,  ami  we  mu»t  reruember  tliat 
bis  phyalcal  dlaonltT  made  Auch  a  dress  peculiarly  appropriate  (or  him. 
The  Duke  of  l,uxcmbuurj<  and  liltt  wife  did  uot  think  that  vaolly  aud  a 
detlreto  attract  attention  had  anything  to  do  with  the  adoption  of  the 
cottome. 

Ha  waa  not  allowe<l  to  enjoy  hfft  retreat  In  peace,  bnt  was  attacked  by 
Uie  cl«rgy,  beginning  with  the  Arcbbishup  of  Piirlt,  and  then  by  the 
ndnlcter  ol  Uotlen,  who  hnd  at  first  felt  rtlghly  honored  wh«'u  Ttou»- 
MMl  oamo  to  his  communion.     How  gre»t  »  part  Koussciiu  played  In  the 

EBlttlci  of  th#  time  U  w^n  (mm  the  fart  that  his  ootult<n)nfttlon  la  17i>3 
f  Mm  Council  of  Geneva  had  divided  tlie  city  Into  two  piirtlei*,  the  point 
at  Umw  t>elng  political  rather  than  religious;  for>'to  take  HousAean'a 
•Ide  was  to  protect  agnlnitt  the  oligarchic  authority  which  had  con- 
demned him,  and  the  quarrel  about  Kmlllus  was  only  an  episode  In  the 
long  war  between  the  popalor  and  arlfttocratic  parttei."  RoutMan  an- 
■weivd  Ids  perHcators  In  the  letters  from  the  Hoantain  (1704),  and  an 
examiiutlon  of  these  letters  shows  how  unjust  and  illegal  was  the  treat- 
ment Rooiaeau  received  from  the  nuthorltles  of  hi!*  tialivc  citv. 

ThMe  letters  Involved  him  in  fresh  troublex,  for  the  parliament  of 
Paris  ordered  the  Letters  from  the  Mountain  to  be  bunted.  But  this 
was  not  the  end.  In  \1VA  a  tprrlble  libel  on  Housseau  appeared,  foU  of 
the  coaraeal  calumnies.  He  wrongly  attributed  It  to  a  GeneveK  pastor, 
Aod  refated  to  believe  the  pastor's  disavowal.  'Hie  clergy  then  attacked 
Bouweto,  and  he  was  warned  not  to  present  himself  at  the  next  com- 
mmloa.  Rousseau  woold  have  been  cxcuromualcated  bnt  fur  the  intcr> 
rentlon  of  the  King's  ofSclnU :  but  the  pastor  stirred  up  his  flock 
aenluot  bim,  and  the  peopln  were  told  that  .\ntl-<"'hrUt  was  Among  them. 
"nie  AnueulAu  apparel  added  to  the  plausibility  of  this  notion.  His 
botanidng  was  thought  to  l>e  for  noxious  herbs,  and  he  was  accused  of 
noUonlng  a  man  who  had  died.  A  block  of  stone  was  placed  so  as  to 
kilt  him  If  he  opened  the  door,  and  at  length  an  attempt  was  made  one 
night  to  tttone  him  In  his  house.  This  was  too  much  for  his  fortitude 
asd  be  ded  from  the  valley  oo  Sept.  10, 170S,  having  been  there  three 
7«an. 
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for  Met* 

Itan*  Bm  a  H^  v*^ 

10 a*r eo«.    InikalK lb b* 

dMbM  wtthMC' 

lfttftt«(b  tte  etemi 

M  km  Ml.  wU  tte  M*  «f»«ft« 

nlaaitMiBomat;  Ikavti 
■<ur  uwlnmmA  mmnlAtntJnM  VmL  t 
4m.    lbfk,I|iniry»ii,ck«ir 

17  rftvcfeo  U  MiU  awN  ••.   Ttei 
t»lMd  for  Mvanl  ran 
^  ta  fan  beaJdi ;  jndce  vkM  k  MMi  W  ] 
dow«  wfik  wcsrtacM  ud  ■Itffpwit,  ■■< 
dte  ta  ■  Bute  peace." 

H«  WM  aot  kUowad  erco  tU«  poor  priTUvga. ; 
toro  V^nna.  NonBaadjr,  Lonaiiir,  P 
Ud,  it  «a»  flo&tlr  *>i«i-nnlatd  by  Ui 
bad.  mod  <m  Dec.  17.  I'd,  he  Saaa 
London. 

KooMoaa  n*  aoeompaakd  to  Baclaad  hr  OtovU 
Lonl  lUriecbal  bad  cold  the  notyatUB 
vVmu,  u>d  HwBC  had  offered  to  tad  a  nt^E*  tmr  I 
JftDtury    13,  nw.  thtj  r««cb«d   Ijoodoa,  aad  Bbmo** 
nuu-h  latenMt  Aod  had  much  •ttcatkwAboirahiai  la 
wu  aoxlov*  to  If^ve  the  cpitel,  and  after 
flaallf  MtUed  at  WooUoo.  In  Derbyshire,  la  a  I 
Daveoport- 

He  wa>  eotlrvly  if^oraot  of  the  LuiKaaga,  sod  wa« 
lowhlp  czoBpt  that  ot  Theteu,  ia  wbcee  coaidoec,  cic«  wWe  Aay 
at3toCiga.BoBweaahadtho«ghthepeffettfadaKnnrlaggaafcBi 
tvo  montbM  of  wHttule  at  WooOWk,  a  Ama  qoand  *|inBK  «p  ^ 
Uamr  and  Roa««eau.  noe  of  the  luoat  t»mom»  of  dke  ^aandaoC 
gul'heil  men.     We  hare  leeo  bow  the  xrotiod  waa  f*— *— flj  bdac  | 
pared  for  ao  oatbreak  of  iik^quI  dl*e**e,  and  thia  vaa  ao«r  to  co«e. 

HnoM  waa  acciued  of  belnx  a  member  of  an  acciuead  crtmavlrata,  of 
which  Voluire  and  D'Aleuben  were  the  other  aieMtii.  Tkalr  bUkC 
wa<  to  hlucken  Houaaeau'B  cfaancter  and  landar  hi*  Mlk  aitaBaMe.  Tiaa 
letten  that  had  appeared  gave  BooMeas  great  pata; 
to  Dr.  Panaophe,  and  the  other  the  letter  of  the  King  of  Piawili  H  I 
J.  Koomieau.  [o  the  flrtt,  RoosMao  i*  characberbed  a*  aa  Ula  l^ypa 
crItA ;  In  It  Voltaire V  pen  was  rec<vnlzed  bj  eTerrooe.  tte  lettV  lias 
tb«  KloK  of  IViuftln  apiieared  while  Hume  and  RooMcan  w«ra  la  ftitab 
It  U  a<  tollowi :  '*  Mr  dear  Jean  Jacqaes :  Yoa  hare  reaottBtttd  Gcsava, 
yoar  native  place.  Yoa  have  caased  your  expolakm  fnim  SwU«rlxad, 
aooDOtry  m>  extolled  tn  yoor  writings;  France  haa  baaed  m 
agalnat  von,  lo  do  yoa  corae  to  tne.  I  ailmire  your  tal<nW» ;  I 
amneed  by  your  dreamlngi,  ihoagh  let  roc  tell  yon  they  absorb  jraa  t 
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much  aod  f»r  too  loo^.  You  must  it  leufctb  be  sober  aad  bappj;  yon 
luive  riufed  enough  tHik  nbnut  yourself  by  o(ldlti«ft  which  In  tnitli  are 
hMrdty  bei-omlnK  *  r«a]iy  Kremt  man.  Prove  to  your  eucmlea  that  toq 
cuci  now  aiitl  thfti  h!»vo  eoinmoQ  dense.  That  wfll  aunoy  ihfui  aud  do 
you  no  harm.  My  stHt«4  offer  you  a  peaceful  retreat.  I  vrUb  you  well, 
aud  will  tr?at  you  well  It  you  will  let  me.  But  If  you  persist  to  rufua- 
lag  my  help,  do  not  reckon  0:1  my  telllnii;  any  oue  that  you  did  flo.  It 
you  are  bent  00  (ornii'iitiii);  your  «ipIrU  to  Qnd  new  mlBfortunc*.  choose 
whtiterer  you  like  Ix^st.  1  am  a  kluK  and  can  procure  them  for  you  at 
your  pleasure;  and  whnt  will  eertiuiily  uever  happen  to  you  In  rfti^pcut 
u[  your  <*nemle!t,  I  will  ceaae  io  peraeL-utfi  you  as  soon  as  you  c«a<ie  to 
take  pride  Id  iteXag  porsecuted.     Your  j;ood  friend,  Frederick," 

Hou«»Miu  ai  flrsc  suspected  VoluTre  ot  writlue  the  letter,  then 
D'Alembert;  it  was  In  realUy  written  by  Horat-e  Walpole.  to  whom 
Rousseau  had  been  Introduced  by  Uume  for  the  sake  of  ontruAttnjc  some 
papers  to  Walpole  to  i-arry  to  England.  Iliimrt  n<-ver  told  the  world 
thnt  the  piece  wan  ft  (orrery,  and  he  did  not  bre.ik  with  Walpole.  It 
was  boriible  for  Kuu<«4eiiu  to  Ihluk  he  had  been  dt-cctvt'd  lu  Hume.  He 
fltrUf;Kl<<d  njEalnst  this  vif'w  for  it  louj;  time,  buc  Bu<plclon  after  auspl- 
vlon  oeveloped,  and  HiiHlIr  die  whole  web  became;  clear.  He  saw  that 
be  WB4  the  victim  of  a  devllNh  plot.  Ue|>eated  ftU|;];e>a[lont)  brou;;ht  no 
answer  from  Hume,  and  Housseuu  re«olvcd  to  become  explicit-  On  the 
23d  of  •liine  he  wrouv,  "  I  know  you,  sir,  and  you  know  me.  .  .  .  Moved 
by  your  K^neroclty  I  threw  myself  Into  your  arms.  You  conducted  me 
to  Knftlniid,  apparently  10  furnish  me  with  a  refuge,  but  to  reaiUy  Iq 
ord<^r  to  dNIiouur  me.  You  devote  yourself  tu  this  noble  work  wllh  a 
zeal  worthy  ot  your  noble  heart,  and  a  dexterity  worthy  of  your 
powers." 

At  tills  attack  ITame  demanded  explanations,  and  on  July  10,  17Sfl 
ItouBsean  gave  thorn  la  a  long  tetter,  Uie  conteoti  of  which  are  aome- 
wliHt  a'4  (ollovrs. 

Hou^-ieau  n-allzei  that  he  cannot  fumlith  a  judicial  proof,  hli  tiew 
depend:*  eiilin'ly  on  hia  own  cooviL>tlou.  He  will  openly  and  honorably 
reUt«  the  whole  acqualnttncif,  nod  call  Hume's  cnn.-icicace  to  Judgmeut, 
always  ^peitkln^  of  lluiiic  in  Lhi^  thlnl  pennon.  He  deKcrtlw.'r!*  the  begtil* 
Dlai^  of  their  reUtiua<t,  I  heir  meeting  to);etber,  their  arrival  In  Kngland, 
the  brillliint  reiTption  in  London,  Hume'e  eDdeavors  to  procure  him 
friend*,  and  his  other  fcood  Hctf.  Hume  bad  persuaded  Housseau  to 
have  hlH  portrait  piiinted.  and  taken  puloa  to  priH'ure  him  a  royal  pen* 
■lou.  Hou<)fpau  had  declared  that  he  would  thankfully  accept  this 
ptuiOD,  if  Lord  Keith  would  >;ive  hix  (lerrnlHHion.  Then  followed  the 
VMTOb  for  a  residence  and  the  si-ttliaK  ot  Woottoo.  -'llien  I  thought 
that  mil  my  sufleHng  had  come  to  i\a  end,  but  uo,  here  it  becan  to  be 
more  cruel  than  I  had  ever  perceivofl."  Rouaseau  narrfltes  how  since 
bis  arrival  the  tone  of  London  has  chitnged,  how  the  Journals  follow 
him  wltli  u'orn  and  sneers.  *'^tlnce  f  am  «o  nccustomed  to  the  ^ckleneis 
of  the  pul>llc  I  do  not  wonder  greatly  at  this  abrupt  change  or  over 
tbie  eiDfular  unanimity,  slm.-*^  not  one  of  those  who  while  abfwnt  made 
me  BO  many  promisiM  has  come  forward  and  remembered  me  now  that 
.tmbere>  1  found  It  odd  that  directly  after  the  return  of  Mr.  Humo, 
•  •^Joynd  10  grent  a  rcpumtlon  in  lx>ndnn,  who  h'ld  so  much  inOuenot 
with  ItW  authors  and  puhll^hcrj),  and  who  hail  om'h  numerous  avoorln- 
tlon*.  hU  presence  obould  havi'  hnd  ?ucli  entirely  dllTereut  con^'ijuences 
fp'trn  nhiit  one  wouht  have  ex|>ected  from  It,  that  not  one  of  hU  friends 
ihould  have  showeil  himMtlf  to  be  one  of  mine.     Tliat  those  who  nfioke 

ere  not  hlo  eiienilt^A  whn  cl''ar  since  they  nralaod  hts  character."     tt 

Bttll  further  aitonlithed  him  tbiil  lu  th'*ir  personal  lntercour«e  his 

hul    liri-ouie  ■liil'e  eiit.     Huiiir-'*    frii-nd*  should  have  continually 

iTorad  to  abow  him  attention,  hut  the  nature  ot  their  behikvlour 

Ohiuced. 
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IkrwghaxMfm  aicd  t1att«Hc».  tnd 

th*  vonb  M  true  frienilAhtp.    Ib 

iMfwilpo  cbai  be  did  noc  wUh 

s  aft«ilsuiice.    Altbmigli 

enptT-.  y«t  more  or  Ibm  &h 

,  u  If  Boimeaa  «r1iibed  to 

k  6*  pmMed  that  this  charity  vu 


It  1*  teov*  Khftt  m  tkl*e  letter  ol  the  Kloc 
F^ito  vUefa  Is  diracicd  afalmtt  mr,  ud  u 
1  iHv  ites  tkto  WW  written  by  a  Mr,  W«t- 
ak  It  thb  li  tiw,  but  Inntemd  of  snr  uiiiwvr 
<IIdm«IL.  .  .  .  i  onderetJuid  thaLlh« 
mm  M  Itamt  9mk  tVaacMa,  my  ^amOam  flBaatj,  H  not  onl  j  the  f  rieod 
taitnmttmaM  Xr.  Ba^k«t«viKlHM  witb  him.    Mr.  Hqidc  replies 

^  «M>lB»M»tali«^Hk>tfe«klk«  Mate  Ml  Ulcethf' father 

TWhttMi  tteKlvrAedaMC arrive;  ibotethit  I  receive  have  all  beta 
•Jl  pM*  ikreagh  Mr.  IIniDe*B  hands.  If  one  eacapes  him 
;  tte  tatnc  ^Mln  to  aee  it.**  Rooisesa  then  rice*  aa 
•  «C  B«B*'%  4aalr»  i*  iMk  over  hU  lecten.  '•'  ASter  ta|iper.  ai 
Mai  anaad  Ikt  ■»»  I  sacked  that  be  looked  at  me  flxedlx, 
Mtat»  aad  la  a  way  that  i«  hard  to  deicribe. 
ttaa  Ma  ^rr,  kat«  aoettiK  kwk  made  aw  aiore  than  restleH.  I 
llalMkal  Malta  ncara,b«aa  bt ejaa eocoaotered  his  I  felt  aa 
I  iMm,  Bad  I  aoott  kad  lo  caat  Mloe  down.  The  expnt- 
•laa  aad  Ik*  v«k*  ot  the  goad  David  aretkoaeof  a  good  man.  but  from 
«k*t<a,  nad  Qad.  daaa  thb  fvad  aaa  gH  the  eye*  with  which  he  flxet 
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llM  iiitatfftoa  «f  diat  took  tetaalns  and  coovolsea  roe. 

.  tactaaiaa  ta  ifae  fNdat  of  camtaraaUon Boon  after  I 

oC  caaaetaMe,  aad  la  a  Baourat  of  transport  I  ihre<r 
la  aaA  aad cloacly  wbracad  Idm,  and  caUed  out  nicli 
'  Sia.,  a«k  DbtM  Haaie  fa  aa  tnkor ;  were  he  aot  tlie  be»t 
«f  aMa  ka  vaald  be  the  btaekcac  ot  rUlaiu.*  Daiid  returned  my  em- 
knwa  kaaitfly,  aad  «kU»  k*  rvpcAtrdly  natted  mr  bark,  he  kept  Mylog. 
^niAt^aydMrdr!  Ok!  aiy  dear  atrf  Wkai  ti  the  trouble,  my  dear 
•irT*  tal  aaU  aeckkic  btyoad  ikb.  I  Ml  as  thouf^h  mf  heArt  was 
CfaaiML  Ikca  «a  waaft  to  >l«<ep>.  and  on  tlie  mors  1  left  for  the  prov- 
*""^    BatMnd  aa  rwl  at  Woouoo.    *•  Sorrt>und«l  by  the  cruelest 


aaaanalanr,  aot  kaavlaK  what  I  had  to  Ihiak  vt  a  man  whom  1  loved 
aa  anekt  Tcried  to  tvaa  ayaelf  from  my  horrible  doubt,  ami  to  reftalo 
WKf  fnua  la  ny  beaafacsar.  Why  did  bie  hare  externally  «o  moch  xral 
lor  sy  mltart  whUe  al  kaait  be  was  planning  my  dlfihooort  Each  lo- 
dIvMaal  tact  «ma  wUkovt  nek  great  impottaace,  and  it  w&>  only  when 
takvatacaKkar  ikattbeT  vcfaaoastonkblog.  Perhaps  ICr.  Uunw  oonM 
hava  glTaa  a  aaUafactory  explanation.  The  great  mystery  was  that  be 
Ml  MM  Ol  hliaicTf  ofltor'tbe  explaoaUoa  wbicohis  faooor  and  bis  frleod- 
tkly  rttiaamfail  " 

Al  lait  Bioainaaa  wrote  a  letter  to  Hume  In  which,  on  the  ooe  hand,  ha 
thB»^  Ml  graMfeadis  *b<^  oq the  othf  r.  be  i-oold  not  conceal  his  dlsqaleC 
U^UM  la  Ma aaawar  bad  shown  bimH-lf  not  at  all  dUtnrbed;  had  wrlb- 
taa  wkk  coidUlty  of  various  things.  **  I  was  diiturbod  by  tht«  sUecice 
«wa  aKii«  Ikaa  I  had  bean  by  bis  cooIdcu  in  our  la»t  coa'versHtioo.  I 
waa  wn^n^ :  thU  lilencv  after  tb*  other  was  verj-  natural  and  I  should 
kaveextTvird  it,  »'mce  Itouedam  tossy  to  a  man's faoe,  M  nm  tempted 
to  if.n.»Uf*T  vou  .1  vUlniti.'  and  this  mau  bsB  uot  the  curlodlty  to  buow 
wtiT,  thro  w«  muiit  a-<.*ume  that  he  will  not  have  such  a  curiositv  doting 
bte  whole  life,  and  U  the  proofs  do  not  in  the  least  trouble  htm,  then 
tkla  nan  stand*  coademaed."  Roasteau  now  decldea  to  bremk  off  his 
lnt«x«oiirte  with  Hnnw,  and  hi  this  concloslon  be  became  conflrmed 
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whea  he  iMrnod  froni  TheresA  that  Hume  had  InqiiJred  «bont  his  dr- 
onautancus.  ThU  curiosity  of  Hume's  hi  wlshlnff  to  know  Kouaieau'g 
tffVty  tourc«  of  Income  hud  disturbed  htm  bftfnre,  imd  so  thin  qnei^tion- 
log  MlUnd  his  b»cic  WHS  doubly  RKaiuit  him.  A  nvw  thrust  w»8  f^veu 
b/ MqDiJntAnoe  with  the  I«>lteV  of  thn  King  of  Priififtia.  »nd  this  wiis 
now  printed  In  French  ^ind  Kni^lish  fn  the  Journals.  "  Instantly  a  Ujcbl 
came  to  me  iw  to  the  secret  source  of  the  a-iitoninhing  and  speedy  revo- 
latlon  in  nubile  feellnK.  and  I  beheld  In  PaHit  the  seat  of  tbe  plot  that 
came  to  a  head  In  Tendon."  lie  thought  D'Alemhert  to  be  the  author 
of  tbe  letter,  and  remembered  that  Hume  liiid  been  much  prepossessed 
with  D'AIfnibert.  "The  reading  of  thi«  letter  disturbed  me  grflatly, 
since  I  knew  that  I  had  been  mnde  the  object  of  a  plot,  the  C3cci.'utioa 
of  u'hlch  hud  just  begun,  and  the  limits  of  which  were  unknown  to  me. 
After  1  bad  been  decoyed  to  England  [  felt  tbe  danger  wiUiuut  knowing 
where  it  Uy  or  how  I'could  guard  myself.  Then  occurred  to  me  the 
four  terrible  words  of  Mr.  Hume,  of  which  1  will  sooo  spettk."  Tbe 
letter,  to  his  mind,  win,  designed  to  take  away  people's  Interest  in  him, 
and  even  to  excite  anger  against  him.  ''  Hut  mv  sorrow,  the  deepest 
and  bitterest  grief  that  I  suffered  was  not  from  tne  danger  by  which  I 
wu  surrounded.  1  had  endured  too  much  of  thia  to  be  particularly 
moved  by  it.  Ttie  treachery  of  a  f)k1i>e  friend,  whoM?  tiooty  I  was,  tilled 
mj  all  too  sensitive  heart  with  dejection  and  deadly  xorrow.  In  the  vio- 
lence of  Diy  first  nKltutlon,  whk-b  I  couKl  not  control,  and  which  my 
skillful  enemies  wished  to  bring  on,  I  wrote  a  letter  full  of  Incoherence, 
In  which  I  did  not  conceal  either  my  uneasiness  or  my  rebellion."  Rou»* 
•eau  then  calls  attention  to  the  fact  that  certain  letters  written  In  hit 
favor,  the  printing  of  which  Hume  wished  to  oversee,  had  not  appeared, 
as  the  letter  of  Dupeyron  on  the  occurrences  at  Hotien.  '^  When  the 
fAlie  letter  of  the  Klug  of  Prusitiii  iind  Its  trADslaiioo  ap|>cared,  I  under- 
•tood  why  the  other  writings  had  been  concealed."  He  allowed  au  ex- 
plaoatlou  to  be  printed  In  the  Journals,  lu  which  be  euergvtlcally  chai^ 
acterlzed  tluu  false  letter  oa  a  coarse  fraud  and  gave  expression  to  his 
bluer  feeling*.  "  L'p  to  this  time  Mr.  ilume  appears  to  have  proceeded 
In  tbe  dark.  From  now  on  yon  shall  see  him  go  forward  In  the  light 
and  without  coveriug.  Wheu  that  false  letter  of  the  King  of  Pmaala 
w&B  published  In  I^ndon,  Mr.  Hume,  who  without  doubt  knew  that  It 
was  forged,  alnce  I  had  told  blm  fco.  neither  fmid  nor  wrote  anything. 
Ho  kept  siletioe  and  did  not  once  think  to  give  an  explanation  of  tbe 

true  »t«t<?  of  tbe  cue  for  the  tKMicdt  of  Ills  absent  friend Hloce 

jUr.  Hume  had  broaght  me  to  Kngland  he  was  In  a  certain  sense  my  pro- 
tector. If  It  was  natural  that  lie  should  defend  me,  so  It  was  not  lea* 
natural  that  I  shoold  tarn  to  him  first  for  a  published  protest,  t  tiiroed 
to  some  one  else.  The  first  blow  on  the  cheek  of  my  patron."  In  hU  ex- 
planatlon  Rousveau  bad  said  that  no  matter  mho  the  author  was,  he  had 
accomplices  in  Eogland,  and  that  this  clrcunutance  had  broken  his 
ht-an. 

tJLlll  anothor  libel  appeared.  KoD&seau  did  not  take  much  notice  of 
It*  Mtd  the  public  too  liml  bvcoine  tired  of  theic  tbliig<i,  Hume  came 
ftaok  to  the  matter  of  the  royal  pension,  obtained  this  for  Rousseau,  and 
lofonned  him  of  the  honor  of  the  King.  Rousseau  was  thrown  Into  the 
Kratest  embarrassment;  If  ho  accepted  It,  lie  would  thus  be  receiving 
a  favor  from  ati  memy,  whom  he  luokei)  on  as  hl»  betrayer;  if  he  de- 
clined it.  be  would  hurt  the  leellitgs  nt  the  King  anrl  appear  to  Im>  a 
Hcltle,  impcrinus  and  thankless  man.  He  chose  the  expedk'iit  of  wrll- 
hig  to  Gf  II.  <'onway,  and  In  a  somewhat  iovolvod  manner  expressed  his 
thankfuliieM  .is  well  as  hU  Inability  to  accept.  "  Mr.  Hume  liaa  medi- 
ated lu  the  affair,  and  has  condnute'd  It  alone.  I  did  not  answer  him  at 
all,  and  In  my  letter  I  said  no  word  of  him.  The  I  bird  blow  ou  tht 
cheek  of  my  patron; .  .  .  .  be  felt  nothing  of  It."    llils  was  the  time 
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of  the  ftppeanoce  of  Voltaire* !■  letter.  While  other  BcqaaloUnces  of 
Bouwean  were  meattoned  Id  thin,  Ham<>>  naiae  was  oot  meniiooed  at 
All.  ThU  Rurprlped  Housieaa  aud  made  him  soapect  Uut  Hb«m  had  a 
afaare  la  the  piitiUeatinn.  Iliime'fi  friends  were  Roaaa««ll*a  (lliomtel, 
TroQctiln.  D'Al€mt)ert,  Voltaire,  and  In  Ix)adoD  he  had  do  oCber  umatas 
eiccpt  Ilrjiiie'B  frlentU.  "One  dlci-overo  the  weh  that  haa  been  apnn  la 
LoouOD  <iluce  my  Mrrlval,  and  we  shall  ^ee  if  It  1b  not  la  Hame't  band 
that  the  llirrndRsre  collected  together.  When  finally  the  rooment  had 
COOM  to  Mtrlke  ttie  jcrest  blow,  some  oae  h&»  prepared  it  hy  a  Dew  satiri- 
cal coropo«ltloD."  Thifi  piece  convlnrcd  Roaaseau  fully  and  completely 
of  Home's  taithle»8ne8s.  siocc  It  ihowed  defifnis  thnt  could  odIt  spring 
from  him.  It  waa  KaM  in  it  thnt  Konfipeaa  opened  htx  doom  to  the  grrml 
and  nhul  tliem  to  the  small:  that  Uume  had  piided  Kousseau's  eoUre 
courw.  Rounneaa  waa  cold  towards  hU  retatlres;  he  had  lo  Hame*8 
presence  coldly  received  a  cousin,  Roiwkso  waa  not  only  coDvinciMi 
thnt  Iliime  had  furnlphed  the  material  for  this  composition,  hut  alfo 
llmught  that  llumc  had  done  it  with  a  view  of  lettJDif  Koii«?eau  recop- 
Dlrehlii  ttatli(»r»hip,  «Dd  ihereiiy  Irrit^ite  him  to  aniier-  Hume  struck 
the  '*  great  blow  "  by  wrltinfc  to  Gen.  Conway  that  ibe  source  of  Rod»' 
scau'B  delay  was  the  wish  of  the  Kin^  that  nothing  be  »akl  ahout  the 
peusioa,  and  as  the  (icueral  answered  favorably,  he  sent  a  very  friendly 
Jotrer  to  HciUJi-^eau  that  ho  would  receive  the  pension  nllhoul  that  con- 
dition. "'Ilial  watt  the  dccldlufc  moment,  the  ffoal.  the  ^object  of  all 
hi*  endeavors.  lie  wnntf'd  un  nni^wer.  He  wii'hed  It.  i^lnce  I  could 
not  exempt  inycell  from  It  he  >eul  to  Mr.  Dnveiiport  an  abstract  of  hia 
tetter,  and  imt  content  with  thin  precuutionAry  meatiure,  he  wrote  to  me 
Id  another  h-tter  that  he  could  no  lonjfcr  remain  at  my  service  in  Ijondon. 
I  almolC  fainted  as  I  read  tliU  note.''  He  now  had  tl>e  longed-for  au- 
Bwer,  and  can  trluuiphautly  designate  Rousseau  as  a  monster  of  thaok- 
leasDeat.  He  hail  more,  as  he  received  from  RousHena  an  acou«utory 
letter.  "ThU  Htruke  proven  all  and  without  contradiction."  RousseaB 
once  more  goen  through  ull  the  parlicularfi  cited  by  hlin.  and  comes  to 
the  conclusion  thnt  only  h  foul,  and  not  Fiich  a  sharp  witted  man  aa 
Hume  cnuUl  have  deceived  himself  up  to  this  lime  over  Kou3t>eau'A  ap- 

rirvheoslonii;  that  Jlume,  while  he  appeared  unprejudit^d  and  friendly, 
n  spile  of  all  his  trui'tlul  nlgn^  in  reality  acted  a  pnti.  i^luce,  while  be 
continued  show  lug  liludness  to  RouHcau.  he  still  pursued  a  hostile  par- 
pcive.  Hume  must  know  that  RoaaseAo  did  not  eeteem  liim.  uud  that  on 
thi*  account  hv  could  n--c<;lve  no  morv  favun»  from  him.  In  spite  of  this 
he  exerted  himself  In  rtou*iwnu'K  inierefll  while  pursuing  h  wicked  plan. 
Hume  said  to  htmsrlf :  Now  Ih  the  time  for  action,  for,  since  I  urge 
Rousseau  to  accept  the  penriiou.  he  mu^t  either  accept  it  or  ^eiid  it  back, 
li  he  acceptH  it,  then  1  ciaiijiletely  dlHluHnir  him  with  the  proofs  I  have 
At  hand.  If  he  n-fuscH  it  after  he  has  formerly  declared  hlii  wllllognees, 
and  that  pretext  Is  withdrawn  from  him,  rhcti  he  must  sny  why.  That 
Is  what  1  whU  for.  If  he  nccusex  nje  lie  Is  lost.  Only  under  lira  sapiw- 
altiou  of  8Dch  a  proceaa  of  thought  as  thiit  Is  Hume's  coiirso  explicable 
to  Iloufrseau.  *' 'riie  critical  condition  into  which  he  bad  brought  me 
reminds  me  of  the  four  words  I  have  mentioned  before,  and  which  I 
henrd  him  speak  and  repeat  at  the  time  when  I  did  not  iinder^t.itid  their 
algnltteance  at  all.  It  was  the  flrst  night  of  our  journey  from  Paris. 
Vie  were  sleeping  1u  the  aame  room,  and  several  times  durinjr  the  night 
I  heard  him  call  out  In  French  with  fcreat  vehemence,  '  I  nave  JeAD 
Jacques  Rou"»Reau.  I  do  not  kuow  whether  he  U  awake  or  asleep.' "  Jd 
(pite  of  the  fact  that  Rousaeau  interpreted  the  wordn  at  that  time  lo  a 
MOd  lease,  he  was  frigluened  at  the  tone  in  which  they  were  spoken. 
"  It  wjW  a  tone  of  which  I  can  give  no  Idea  and  comnlerely  correitponiled 
to  the  l»M>k  whii'h  I  mentUtncd  earlier.  Kvery  time  he  spoke  these 
words  I  felt  a  shudder  that  i  could  not  master."    He  had  forgotten  the 
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OOOOTTencQ  aad  It  Cftme  to  hli  inlDd  nicalu  lor  the  first  time  in  WoottOD. 
**TbMe  wonU.  whoflt'  tones  rvsouDiied  \n  luv  heart  as  if  they  had  Junt 
been  ipoken,  th«  ]0Dg  aod  torrlblo  looks  which  he  directed  at  me  to 
ofl«D«  the  *trikiufc  ol  the  back  with  Che  nord«  '  My  dear  ulr,'  as  an  an- 
swer to  the  RuapleloQ  that  ho  was  a  traitor,  all  (rlfchteaed  me  in  view  of 
the  otIuT  things,  to  »uch  a  defcrre  that  the»c  remcmbrauoeii  will  hanUh 
forever  all  truitt  from  my  heart.  There  wae  uot  a  night  Id  which  the 
words,  1  have  Jean  Jncqiie*  Ifouseenu,  did  not  sound  in  my  ears  a»  if  T 
heard  them  anew.    Ve^,  Sir.  Uume,  you  have  me,  I  know  it.    All  tJie 

prrjadices  are  In  your  favor It  costs  you  nothing  to  let  me 

appear  ai  a  monster,  la  the  way  you  have  already  begun,  and  I 
already  hear  the  hArbaric  rejoicings  of  ray  onemieft,"  The  public 
alio  If  fur  Hume,  since  he  can  point  to  the  scnicea  he  has  ren- 
dered Rousseau,  and  all  will  {iraiM)  the  one  who  hafi  rendered  the 
Hfvlcea.  since  ihey  thenis-clves  would  like  to  receive  such.  Intelli- 
gent people  1*111  Indeed  Judge  olherv%ii*e,  but  In  this  It  uiAtters  little,  and 
tney  are  not  of  those  who  make  a  n<ilj(e.  Koosseau  can  only  reckon  on 
tbi'coD  solution  ol  lils  conoctenco.  lie  mUI  have  the  scorn  of  men,  and 
to  the  end.  In  mlnfortune  as  well  as  la  fortune,  he  will  do  that  which  he 
thlnlu  honorable  and  right.  "  My  body  Is  weakened,  but  never  wa«  my 
■oul  stronger."  lie  wonders  that  he  nas  found  the  t^trength  for  thU 
letter.  *'  If  one  could  die  from  grief  I  (ihould  Imve  died  at  every  line 
of  this."  Finn  My,  he  still  leaves  room  for  doubt.  He  sees  a  gulf  on 
both  sides.  He  [■<  the  unlia-klcBt  of  lueu  If  Hume  is  guilty;  he  is  tlie 
most  contemptible  If  he  U  Innocent.   StUl  he  »-lU  prefer  the  latter  case. 

*'  It  yon  are  gtUlly,  do  not  write  mc If  you  are  Innocent,  think 

tt  worth  while  to  vladlcjite  yourself.  I  recognize  my  duty.  I  love  you 
■'  d  will  coutiuue  to  love  yuu.  hard  as  It  may  be.  Onc-e  more,  consider 
It  worth  while  to  Justify  yourself ;  If  you  are  guilty,  adieu  forever." 

'I1ie  precedlug  extract  quoteil  by  MOblus  from  tliU  long  letter  tsuocea- 
sary  to  give  an  Idea  of  Rousseau's  mental  condition  at  this  time,  for 
here,  beyond  any  doubt  are  the  tlrst  marked  signs  of  paranoia,  the  first 
Indabltable  evidence  of  Insanity.  It  Is  not  possible  here  to  enter  Into  a 
dlscttsalon  of  these  charges  against  Uuuie.  Without  doubt  Itounaenu 
had  some  reason  to  be  dlsaatlsned  with  Hume's  coldiieF>s  and  failure  to 
anpreetate  his  feelings,  but  throughout  the  acquaintance  Hume  had  shown 
mmi^lf  to  be  a  true  friend  to  Itousseau  and  never  to  have  hail  In  mind 
anything  but  his  good. 

As  uot  infrequently  happens  in  delusions  of  persecution,  there  wu  a 
baals  of  fact  for  Uonsseau's  accusations,  for  Hnmo  might  have  set  mat- 
ters right  to  some  extent  by  publUliiug  hiii  kuuwU'dgu  ut  the  falilly  ot 
the  letter  of  the  King  of  I'russln.  yet  the  manner  lu  which  all  the  clr- 
ramstancea  ore  twiaied  and  i>ervefted  by  Itousseau,  and  Hume's  most 
tnutM.-eut  tu-ts  iiiUlulerprete<l.  and  t)ui  roinidete  web  Of  a  deluslonul  lyi- 
tera  of  persecution  formed,  all  show  the  formal  systemactzatlon  ot  the 
delustous  ot  a  paraiiolni:-.  It  was  not  in  his  condetnnallou  of  Hume  that 
his  morbldiKSS  lay,  but  In  the  fact  that  he  saw  In  Hume's  beh.irtar  and 
In  almost  everyUilng  diHt  befel  bim  In  Ruglauil  llie  renultH  of  n  di'ep 
lak)  plan,  atul  recognized  everywhere  the  conAplrucy  to  Injure  htm. 
Many  of  the  oIn~-uni stances  are  so  easy  to  cxpluln  tbnt  Itouss*-su  could 
nut  have  nil9underi>tood  them  without  a  morbid  blindness.  It  is  Dcjircely 
poasiblr  that  even  Id  Paris  Itousaena  should  uol  liave  known  how  olOMly 
allied  Hume  was  to  at)  the  llterarr  celebrities,  and  also  to  bis  own 
aiMmIe*,  Vi.U«lie,  D'AVmbert*  nnd  others.  Instead  of  wondering  at 
Um  attacks  which  he  sufl'ered  In  London,  Rousseau,  to  whom  the 
methods  of  thought  and  Influence  of  Voltaire  were  well  known,  should 
havr  recogolsad  Id  llie  forged  letter  the  natural  reaction  sgMln*t  his 
brillUot  r*e«ptloD  lu  London.     It  Is  nut  to  b«  doubted  st  ail  that 
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hiSRd  va«  exdud  by  Kl« 


ft  dMhnac  MMtt  atHr  tkMMOi  urlnL 
MdMw  rigli^  aMBHa  ttec  «kr  iMue  ( 

wU  be  cvUeat  nm  ba  the  liicr* »  ««U 
tte  tefwgocM  ud  dedBcdw*  with  nfmrl  todttpmdi»:  flT  «ptdd 
iMportaaee  !■  tlw  Kene  67  thm  traride,  aad  B«a*^  eaBla(  om  at  aMc 
TW  attack  Mck  mcrc  la^offtaae* I*  Uk  looka  aad  voiee  «C  ■■^imiiiil 
putam  dm  tfaav  caD  tatth  aa  awiiiMaauMi  AaUar  !■  tW  acqr 
en— a  «€p*iaaote , 

W«  ifaau  aae  from  aoa-  oa,  aay*  XoUai,  kav  la  Baasana*^  ttto  ib«» 

iiK ia<t  in  th^  ■ml  tmr  nf  nrrlfwrnf .  ■Hinaatlac  mtth  ijaiiil     Tbt 

Mianf  exeltcBaoi  la  Haas^i  caM  ta  Uu  flnt  waia.  IW  Mnra  lalled 
%g^in,  bat  what  had  aitica  la  bla  wtaH  crrer  aftervaid  tbe  cUtf 
f*rt  or  bit  oditaaoe :  the  Idea  at  a  plot,  as  cteas  as  it  was  •eeI«^  oC 
which  be  wa*  tbe  vkua*  w>«  aevar  aw  eat  txvm  Ut  i^ad.  Ba  noalaed 
ooBTtnced,  alio,  thu  hli  jodK^^tt  aad  aaa&aieacaf  Baae  wenaoai- 
pletclyrti^ 

In  coounentlBC  on  BoacMaa'i  condlikMi  at  chli  tiiae  MobUu  fctaarki 
Uu(  baltadaattoai  apvcaj-  nerer  to  hkre  beea  preaeni,  and  that  hk 
laaealty  coniteted  throocboot  Id  a  (alee  Inxerpreucfoa  at  acCaal  ooevi^ 
etwee.  On  the  other  hiod  Uotuaeaa't  undoobted  rendtj  li  laada  art 
dent  bj  Innoinerable  proori.  and  there  Is  no  reaeoo  to  doabt  tale  aecaal 
Haleineotd.  Indeed  U  U  oIt«a  hard  to  ss/  when  obMrfadon  oauaaaad 
eoncloslons  from  the  obKrrattoo  bc^gln. 

The  qnarrel  with  Home  was  a  cremt  blow  lo  Rooseeao.  Hnaia\ 
*•  ooociie  reminder  "  appeared,  and  uoosaeaii'i  "*  boaodlets  prkie,"  *'  oo* 
thankfulneai,"  aod  **  bypovrivy."  became  mstlcr?  of  comawn  report. 
The  French  niition  of  the  rejoioder  appeered  aitb  a  preface  gtoriiylng 
Bume,  and  It  aftenrards  appeared  that  L>  'Alembert  luid  »<MrfimKl  lo  thU. 
llie  great  mathematicUn  wrot«  Uter,  "  Jean  Ja(,\|ae«  U  a  wUd  boait 
that  one  dares  to  touch  onlj-  behind  Iron  bars,  and  with  a  stick." 

In  newspapera,  poniphW!)  and  letters,  the  hostility  razeed  anlost 
Booueau.  lie  allowed  the  i^turm  to  roar  airay,  lUcbed  and  kept  eileace. 
More  and  more  he  raw  the  tiumher  of  his  (rieodg  dimtoish.  if  the  two 
ladles,  BoutUers  and  V<^rdeliu,  had  b«tare  this  been  objects  of  »u«pIcloD 
to  hiin,  since  thr  had  broufcht  about  his  connection  with  Uunie.  he 
DOW  completely  lu»t  tru-it  in  tbem  as  they  wrote  him  reproachful  letters. 
And  now,  also,  the  one  man  whom  be  had  cheri^ihfMl  In  tbe  highest 
degree,  and  nhum  he  had  never  before  duubted.  I^rd  Keith,  appeared  to 
turn  away  from  him.  Oae  reads  with  painful  emotion  Hoosaeaa't 
letter,  In  which  with  exprCMlonA  of  tendex  rc-gard  he  implored  his  friend 
to  give  him  some  6l|CD,  but  in  vala;  the  marslial  remained  mote,  and 
Roosaeau  had  to  give  him  up. 

Deeplr  as  these  ex|>erieDcce  wounded  Kousseau.  feeling  as  be  did  that 
be  was  destined  to  h«  *'  henceforth  clls^accd  to  the  eyeit  of  men,  and  to 
itand  fortb  degraded,"  yet  his  elastic  nature  quickly  recovered  Itself  as 
the  exclteraeDt  <lied  out.  All  his  thoughts  turned  toward  qutet;  he 
wished  to  be  forgotten  by  the  world,  aud  so  far  aa  be  could,  to  forget  U. 
Botany,  which  hud  before  serviv)  him  in  time  of  trouble,  again  became 
bis  diversion-  He  would  read  only  botanical  boolu,  aud  would  speak 
only  of  planes  \sirh  hh  frtendn. 

lo  fair  weather  Kouaseau  was  scarcely  ever  In  the  house,  but  In  poor 
weather,  and  in  the  cold  sea.<son  nf  the  year  he  bulled  himself,  In  addi- 
tion to  reading  botanical  ImwIib.  In  wiitltig  the  memoirs  of  his  youth. 
The  plan  of  writing  his  life  hud  been  conoelved  at  Uontmoreucy,  aud 
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•with  this  object  in  mind  he  had  exarataed  kod  arrftDged  his  letcen  in 
Moiteri,  sDu  a«  the  papers  were  fortunat«lr  ta  Knxltud  he  bej^n  to 
write  down  bU  **  CoDfeuloni."  It  caonot  be  doiit]t«<l  that  from  the 
beginidng  Rousfteau  had  the  Idea  of  doloK  this  Id  the  way  he  aetuallf  did 
U.  The  attAckft  that  had  b#en  made  on  hin  pernonal  chnracter,  (wpecInUy 
tlte  abose  of  the  ** Sentiment  do  CiUtifrna,"  had  given  blm  the  idea  of 
ADSweriog  tats  enemies  Id  this  w-ay,  bv  showing  himnelf  In  complete  truth 
to  nature,  uoTeUed  In  evU  as  well  as  lU  good,  bo  that  if  any  ooe  accased 
him  of  other  bAdoesit  be  would  he  able  to  call  9iich  statements  UDtruths. 

Aa  hl»  latroductiOD  to  the  "CoiifeiislDDB  "  throws  much  light  on  his 
mind  ut  ttiU  time,  It  mny  properly  And  a  place  here. 

*'l  have  entered  OD  a  performance  that  Is  without  example,  whose 
MM.'ompliihineiit  wiU  have  no  Imitator.  I  mesD  to  present  my  fellow- 
niortaU  with  a  man  In  all  the  Integrity  of  outure;  and  this  man  shall  b« 
myself. 

''  t  know  my  heart  and  liave  studied  mnukind ;  I  am  not  made  like  any 
one  I  have  b«eD  acqu8iat«d  with,  perhaps  like  no  one  In  existence;  u 
not  better,  I  at  leuit  claim  originalitv,  and  whether  nature  did  wisely  in 
brekldiig  the  motild  with  whicTi  she  formed  me,  can  only  l>e  determiaed 
ftfterluTtng  read  this  work. 

"  Whenever  the  last  trumpet  shall  sound,  I  will  present  Diyself  twfore 
the  Sovereign  Judge  with  this  book  in  my  hand  and  loudl'v  proclaim, 
that  h&Te  I  acted ;  these  were  my  thoughts;  such  wa»  I.  With  equftl 
-freedom  and  veracity  have  I  related  what  was  Lnudable  or  wickecl,  I 
have  concealed  no  crimes,  added  no  virtues;  sod  if  I  have  sometimes 
Introduced  aaperflooas  omuDent,  it  was  merely  to  occupy  a  void 
cccssloDedby  defect  of  memory:  1  may  have  supposed  that  certain, 
which  I  only  knew  to  t>e  probable,  but  hare  never  asserted  as  truth  a 
conscious  teUehood.  Such  as  1  was,  I  have  declared  myself;  sometimes 
Tile  a.Dd  despic*ble,  at  others  virtuous,  generons  and  flahllme;  even  as 
Thou  luut  read  my  Immortal  soul.  Power  Kternal :  Assemble  round 
Thy  throne  an  Innuraerable  throng  of  my  fellow-mortals,  let  them 
listen  to  my  confessions,  let  tlicm  blush  at  my  dc^i^vity,  b^t  tttem 
tremble  at  my  snfferings,  let  each  in  his  turn  expose  with  equal  sin- 
cerity the  failiuga,  the  waoderlugs  of  his  heart,  aud,  It  he  dare,  aver,  / 
w<u  belter  thoH  tK'tl  man." 

Of  this  Introduction  Horley  says:  "The  exaltation  of  the  opening 
page  of  the  Confessions  is  shocking.  No  monk  Dor  saint  ever  wrote 
soything  more  revolting  lu  its  blasphemous  self-teellng.  But  the  oxal- 
tatiou  almost  Instantly  became  calm,  when  the  course  of  the  story 
aepetaarlly  drew  the  writer  Into  objective  facts,  even  mutlled  as  they 
wen  by  memory  and  Imagination.  The  Itn-Hxling  over  old  remlnl^ 
caoM  toothed  him,  the  laT>nr  of  composition  occupied  hlui,  and  be 
fOryoC*  aw  the  oiodoni  reuder  wuuld  never  know  from  luterual  evl- 
denoa,  Uiat  be  wan  prejiarlDg  a  vindication  of  hia  life  and  character 
agalDBt  the  Infamlc))  with  whicli  Hume  and  others  were  supposed  to  be 
industriously  blackening  them/^ 

The  condition  of  ouiet  which  Rousseau  enjoyed  in  his  botany  and  In 
writing  his  "  CoQfesftloDS  "  continued  until  the  sprlnc  of  1767.  During 
tbe  winter  a  misunderstand  lug  had  arisen  between  him  and  his  host,  Mr. 
DftTenport.  although  but  little  Is  known  with  regatd  to  tbe  clrcum- 
eUBC«s.  At  this  tluH'  thorc  were  quarrels  between  Theresa  and  the  ser- 
Tanta,  and  this  added  to  Itoussaan's  aDDoya.mH>.  and  his  uglt-itlon  bei^B 
to  lacreaae.  He  thought  that  his  corresuondcnce  was  everywhere 
Wklobeilf  that  ho  was  everywhere  snrraunoed  by  spiei,  and  that  hi* 
cmnlee  wore  u|>on  tlie  i^olot  of  Uikiiig  potseesloo  of  tbe  manuscript  of 
Us  '*  COnfeaaloos.*'  He  writes  to  Du|ieyron :  "On  all  aides  I  am  In  the 
tnare,  and  «m  aoable  to  bring  myself  out  of  It.  In  the  bauds  of  ever>'- 
one,  I  can  carry  out  no  plan  for  freeing  myself .    Oh,  miserable  fate ! 
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Ma  tm  Miecjr  mm.  tit  dm  JlnliM  i 
A:  Dmv,  wtmm^wm mA  hettr 
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fete  toot  M  taud  ri^K.    Btf  1 
mmM  tak*  ■fan  «rtti 

rOl  MC  palrltek  •  Hoe  ot  the  Brmotn  be  Ims 
!  Cbe  wm«s  he  ku  Mdfered  la  B^^Md.    •*!  «e 

K/aW  CO  MffMi  or  ke  tree:  iWre  la  aa 
■.*•    Oa  tba  aa^  ctc^bk  that  W  wiaBv  tMa  li 
boat  aad  laodod  at  Cklato,  when  be  veeaa  at  •«»  t»  k«i 
bb  MMipaavra. 

W«  bava  foltowcd  B«a»««*a'i  cmrwr  up  to  tbis  poiac  witb  > 
ariaalanaait  aad  hare  attempced  to   attow   bow  oaa  aaat 
(allowed  aooilter ;   how  trom  btrtfa  he  wu  tbe  rU«e  a(  Ma 
mrnt,  sIwBfi  rleldlaK  to  the  pleaaaot  and  agnaabia, 
the  huplT  part  If  li  wM«  to  rai«H  Iq  m  loM  a(  ■eaai 
To  the  p*7L-uulo|tUt  no  htatoHcsl  cbarmcter  li  Bon  wactby  of  i 
the  ■lleoiM  the  Mory  ot  hli  Itfe  afford*  ao  aaaaicbcd  ^ueal  bt 
tb»  evolatioo  of  KjrKtemttllxed  deloiluDR  of  tKrigeatlnw,     It  la  aa 
ble  h^re  to  follow  In  AcImU  t}i«  further  purticolftri  of  hU  mentai  rtlarai 
■ad  lb«  rciniilultiK  «voiiU  muu  he  [ia«*e«l  over  rapidly. 

After  laacIlDK  i^  CkIkIi  fae  wu  ftecretlr  coavtyrd  br  tbe  Maraida 
Mtimbcau  to  Fleur^,  but  reioafoed  tiere  ooly  a  few  w«^w.    Then  ba  « 
taiatallad  by  tbi  iMaca  of  C'onll  at  Tyre,  one  of  hii  country  Mata, 
ba  waot  bf  tbe  Daioe  vt  Reaoa. 

Of  the  remalolog  y«ar»  ot  hli  life  we  may  let  Morley  vpeak,  lor  b*j 
t«tU  lu  itrlklng  laanafe  of  the  clouded  life  of  a  perMo  aaftrtas  wf  ~ 
cbroiilt'  drliiBlonal  Knanlty. 

"  ttouawao  ranaiDed  for  a  ye«r  &c  Tyre  (Jaae,  1767— Juna^  ITU 
OompMlaff  tbe  aaoood  part  of  tbe  "  Confeseioat."  In  a  coadtttoa 
aitreine  inental  oniifiiitlou.  Dnttky  phantomB  walked  with  blm 
more.  II«  knew  the  iCMrdener,  tlie  servKiitu,  the  oelghboia,  all  to  be 
tba  par  of  Hume,  *n(i  thut  h<«  wan  w-iU'tiud  day  and  nl|cht  witb  a  Tlewi 
lehM  Mtnicilou.  He  ciiilri'ly  gnvv  tip  either  reading  or  wrtUng,  «av«] 
a  my  amall  ouuiber  uf  letiere,  uod  he  declared  that  to  take  op  tba  pea  i 
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eTcn  for  these  was  like  lifting  a  lewd  of  Iron.  The  ooly  Inten^ot  he  hftrl 
waa  boUDT.  Bod  for  this  hie  paesioD  became  dall^  more  LtitvD«e.  He 
»pp«an  to' have  been  aa  rontented  an  a  child,  ro  long  an  he  could  employ 
mouelf  In  lon^  expeditions  in  search  of  new  plants,  in  arranffiog  a 
herbarium.  In  watching  the  gerro  of  nome  rare  seed  whtch  needed  care- 
ful tendloK-  Bat  the  story  had  once  more  the  same  conclusion.  He 
fled  from  Tyre  as  he  hml  fled  from  Wootton.  He  meant  apparently  to  go 
to  CbamMr),  drawn  by  the  deep  magnetic  force  of  old  memories  that 
■Mmed  long  extinct.  lint  at  (Trenohle.  on  his  way  thither  he  eo- 
eountcred  a  mbltantlal  grievance.  A  man  alleged  that  he  had  lent 
RoBweau  a  few  frane*  seven  year*  prevloiiRly.  Tie  wa«  undouhtedlr 
mUtakCD,  and  wa^  iully  convicted  of  hi^  mistake  by  the  proper  authorl- 
tlea,  bat  Rouswau's  eorre»pnnderiTe  Ruffered  none  the  less  for  that.  We 
all  know  when  mnuomaQin  lielses  a  man,  how  adroitly  and  how  eagerly  It 
colors  every  incident.  'I'he  mlclahen  ciniin  was  proof  demonstrative  of 
that  frightful  and  tenebrou*  i.'onsplrai*y,  which  they  might  have  thought 
a  delusiou  hitherto,  but  nhlch,  alas,  this  allowed  to  be  only  too  tragi- 
cally real ;  and  no  on,  through  many  pages  of  droning  wretchedness. 
Then  we  And  bim  at  Bourg'<ln,  where  be  itpeot  some  iuontti>»  iu  chubby 
tavsms,  and  then  uiany  niunths  more  at  Monquin  on  adjoining  uplands. 
Tlie  eMrtngcucnt  from  I'bere^a,  of  nhlch  cuougbhn^  been  siiid  already, 
was  added  lo  his  other  tornieaia.  He  resolved,  as  so  many  of  the  self- 
tortured  have  done  siut-e,  to  go  In  Mran-h  of  happiness  to  the  western 
lands  beyond  the  Atlautic,  where  the  elixir  of  hllsa  Is  thought  by  the 
wearied  uiiiuue  ut  to  be  lnexhau»>tibie  and  asiurcd.  Almost  In  the  saiub 
page  he  lurns  hi-"  face  t^axrwiird.  and  dreams  of  endinn  his  days  peacefully 
among  the  l«land«  of  the  OrtH-iHu  archipelago.  Next  he  gravely,  uot 
only  ueslfned,  but  actually  IfK)k  meaBurcs,  to  return  to  Wootton.  All 
was  no  more  than  (he  moineulary  iucuhcrcnt  imri'0^<^  of  a  alck  miia^a 
dream,  the  weary  dhtrartion  of  one  who  hail  dclllwrateir  di'vi>te»l  himself 
to  Isolation  froDi  hit  TpIIowSj  without  first  glttiugdown  can-riilly  to  count 
the  COK,  or  to  measure  the  mner  reMiurce*  which  he  poft^ettM-d  to  meet 
tlic  deadly  t train  that  Isolation  puts  od  every  one  of  a  man's  mental 
flbres.  Qeographlcal  ioneilneas  Is  to  some  a  condition  ot  their  fullest 
•irtDgtb.  but  most  or  the  few  who  dare  to  make  a  moral  solitude  lor 
themielTea.  And  that  they  have  auioredly  not  made  pexce.  Huch  itoli- 
tDd«.  as  HoQth  said  of  the  study  of  thf  ApiK'Hlypoe.  either  flndii  a  man 
Bad  or  leaves  him  so.  Not  all  can  piny  the  stnic  v^bo  will,  and  It  U  still 
more  certain  that  one  who  like  Kou^seau  has  lain  down  with  the  doctrine 
that  Id  all  ihlagf*  ImaglDable  it  Is  ImiMtesihle  for  hlni  to  do  at  all  what  be 
cannot  do  wUb  pleasure,  will  end  in  a  condition  of  profouod  and  hope- 
leas  lmpoient>e  In  respect  to  pleasure  Itself. 

•"  In  July,  1770,  he  made  bis  way  to  Tarls,  and  Iiere  he  remained  eight 
years  lotger.  nut  without  the  introduction  of  a  certain  decree  of  order 
Into  bis  outer  life,  rhough  the  clouds  of  vague  suspicion  and  distrust, 
half  bitter,  half  uinurnrul.  buns  heavily  as  ever  upon  his  mind.  'I'he 
Dlalognea.  which  he  wrote  at  this  time  to  vindicate  hU  mentory  from 
tb«  defamation  that  whs  to  t>e  launched  In  a  dark  torrent  upon  the  world 
at  the  moment  of  his  death,  could  not  possibly  have  lH*en  written  by  a 
man  In  his  right  mind.  Yet  the  best  of  the  M'uslntcs,  which  were  writ- 
ten  still  nearer  the  end,  are  masterpieces  In  the  style  of  cooteniplatlve 

Rroae.  llie  third,  the  flfth,  the  strventh.  especlallv  abound  In  that  even, 
ill,  mellow  gravity  of  tone  which  is  so  rare  Iu  literature,  because  the 
deep  absorption  of  spirit  which  if  Its  source  Is  so  rare  In  life.  Thev  re- 
TMl  RoQSseaa  to  us  with  a  truth  beyond  that  attained  in  any  of  hla 
other  pieces — a  mournful  sombre  flgnre,  looming  shadowlly  In  (he  dark 
glow  of  Kundown  anumg  sad  and  desolate  places.  There  Is  nothing  like 
them  In  the  Krrnch  tongue,  which  Is  the  speech  of  the  clear,  the  clierr- 
fttl,  or  tbe  aogust  among  men ;  nothing  like  this  sonorous  plalosoDg, 
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'  AtheisU.*  V  mU 

the  enviroat  of  Psilfc 

■••d  e^ir,  books,  pMQ 
liB  tbn  die  oC  ««ufai^ 
aM  flikd  Ms  ml>d  «tt 
t  k«o  nfmllovrs  vb*  ndt 
led ite cert tben.  'In* 
A,*torTktfi  opcalactiB 

lk»  ^tSam  «r  ifa*  bmIi  ooaveotloa  be- 

'bin^  koMM^^Md  «ift  VMMidta  de  Su  rktrv^  KBthor  << 
Vfei^^aal  •»  a  daM  Iktir  friewUhln  w 
Ftanv  kM  ciNvK  ■■«  graEcM  pkCum  of  Bou* 
OC  -  I  1IIH  MbMHTlM  un:  "He  wu  tbli 
MikMldKaCraekMeM  htcber  Uun  Uw  otter 
B«lud  a  tuovncoo- 
. «  cwd  aoatk,  a  weU-nade  DOM, 
B^tee.  Tke  oMw  nna  bS- 
,  mad  anidDC  a  pbyi^ 
CraM  ■■d>IWi  amd  aomeumg  ena 
IbUbcmo  tkne  mtamotOm  cbancteriatks 
:  ojM  aad  tta  dsTBXioD  of  the«T>* 
«r««i:  JOB  Mw  pr«dB«Bd  ndSMB  latke  stIbUwaC  Ckokrow;  a  km 
and  «««■  caoadc  galecr  la  a  Thiraiaail  Bccle  ewajai  at  iko  coraert  of  il» 
«yM.ot  -ti' -^-^itYlTi  rnllriilj  diMBaiaiiil  iiliiiilii  luiTi    '" 

III  riiliniiitlilj  fni  ■  iIbi  >■!■■■  ite  c««  tttaDd».  but  ttiuik  St. 
Flerrc  Aand  the bte  of  hk  prrilriciMiii  Onm nore  we  «nu  l«t  Mat- 
ley  lell  cha  itorx.  sad  thb  tte«  »•  A*  oad.  ^TMaf*  Ad  not  cootiimi 
19  KD  ttau  laaooClilr.  Om  day  St.  PUm  wmt  lo  Me  him,  ud  wu  i*- 
cefred  wicboui  a  word,  anil  with  actf  and  gloomy  lalea.  He  tried  to 
Calk  bat  ooIt  got  mooosyltablca ;  be  took  up  a  book,  aad  ttds  drew  • 
•arcaam  which  sent  Um  forth  froai  the  room.  Flow  mor«  thaa  tw 
moathi  they  did  not  meet.  At  length  they  had  aa  acddentaJ  eocoaoter 
at  a  etnet  oorner.  Boniseaa  aoco«ted  Su  Plerm,  and  with  a  mdioU; 
warm!&c  leailbllitr  proceeded  thus :  *  There  are  days  when  I  wmot  to 
be  aloac,  aad  crare  privacy.  I  come  back  fnHs  my  aoUtary  expedittoee 
«o  calm  and  CDOtented.  There  I  hare  doC  been  waaUag  to  aaywdy,  aor 
has  anybody  beea  waotlDg  to  me,'  aiid  bo  on.  He  exprecMd  thl«  hoaaar 
more  polDiedly  on  «ome  other  ooi-xsion.  when  he  Mid  that  there  wen 
times  Id  which  be  Bed  from  tbe  e\e^  of  m>^n  u  from  Farihlaa  amwi. 
Ai  one  «aid  who  knew  from  (!xp^rjt^nci>.  the  fate  of  hi»  tnoat  latiseK 
friead  depended  on  a  word  or  a  gv*tuTv.  Another  of  them  dedarad  Iket 
he  knew  Ron«»eaa's  style  of  diicarillnc  a  friend  by  letter  so  tbero^ttj 

that  he  coaki  supply  RoaMeau'8  pliice  In  illness  or  abMDoe WlBi 

Oluck  he  eeems  Co  have  quarrelled  for  tettlDg  hU  mosle  to  fteaA 
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jirhen  ho  most  bave  knowu  that  Italian  wu  the  only  tonfiDe  flt 
'ftrnttKle.  Vet  It  wm  remarkfi  that  no  one  ever  heard  him  speak  ill 
Of  otben.  HU  eoemleo,  the  HKures  ol  his  delu^ioD.  were  vHraely  de- 
BOODMd  In  many  dronlnK»,  hut  they  remnioed  Id  dark  ehndriws  and 
wer«  UDDBmed.  When  Voltaire  paid  bis  fnmoai  last  viilt  to  tbe  capital 
(1778),  Rome  one  thought  of  paying  coiin  to  Itousfieaii  by  mnltlng  a 
mock  of  the   triumphal   receptloa   ot  the   old   warrior,  but  Koiuieao 

harshly  checked  the  detractor He  wm  extremely  poor  theiO 

last  elgfat  rears  ot  hU  life.  He  »eems  to  have  drawu  tlte  pension  wlitc-h 
George  III  had  iiettle<l  on  him.  for  not  more  than  one  year.  We  do  not 
know  why  he  refu^eil  to  receive  It  aftent-ardt}.  A  well-niennlnx  friend, 
when  the  arre»r»  amounted  to  between  alx  and  seven  thousand  franc«, 
applied  for  it  on  his  behalf,  and  a  draft  for  the  money  was  sent,  iloua- 
neau  gave  the  offender  a  vlgorooR  rebuke  formeddllne  In  Hffalni  that  did 
Dot  eouoeru  hitu.  and  the  draft  wain  detttrorcd.  Other  nttempta  to  In- 
duce him  to  draw  thU  money  failed  equally.  Vet  he  had  only  about 
fifty  pounda  a  rear  to  live  on,  together  with  the  modeet  amount  he 
earned  by  copying  music. 

"  'llie  iitlng  of  mdigence  began  to  make  itself  felt  towardn  1777.  Hla 
health  became  worse,  and  he  could  not  work.  Theresa  was  waxlofi^  old 
and  could  no  longer  attend  to  the  small  cares  of  the  household.  More 
than  one  p<-rsou  offered  them  shelter  and  provision,  and  the  old  dlstrac- 
tioni  as  to  a  home  Id  which  to  end  his  days  began  once  again.  AC 
length  H.  Cirardin  prevailed  npon  him  to  come  and  live  at  ErmenoD- 
Tllle,  one  of  his  estates  about  twenty  miles  from  Haris.  A  dense  cloud 
•f  obsenre  misery  baogs  over  the  last  months  of  this  forlorn  existence. 
No  trajpedy  had  ever  a  fifth  net  so  squalid.  Thereiia't)  character  seems 
to  have  developeti  into  something  I  niiy  bestial.  Rousseau's  terron  of 
ttie  designs  of  his  enemies  retunx^l  witli  great  violtmce.  He  thought 
he  was  tmiirUoued,  and  he  knew  that  lie  had  do  means  ot  escaiM>.  One 
day  (Jnly  ^,  177B),  suddenly,  and  without  a  single  warning  symptom, 
all  drew  to  an  end;  the  sensations  which  had  been  the  ruling  part  of  his 
life  were  alTected  by  pleasure  and  pain  no  more,  the  dusky  phnntomf^  all 
Tanlshed  into  euace.  The  surgeonit  reported  that  the  cause  of  hU  death 
was  apoplexy,  ont  a  laspklon  has  hnunteil  the  world  ever  since  that  he 
destroy^  himself  by  a  pistol  ^hot.  We  eauaot  tell,  'lliere  Is  no  Inhe- 
rent hnprobability  In  the  fact  of  his  having  committed  suicide.  Id  the 
New  llelo'Esa  he  had  thrown  the  conditions  which  iustiHed  ielf-de«lruc- 
tlOD  Into  a  distinct  formula.  Fifteen  years  before  he  had  declared  that 
hU  own  cake  fell  within  the  conditions  which  he  had  described,  and  that 
he  was  meditating  action.  Only  seven  years  before  he  had  implied  that 
a  man  had  the  rignt  to  deliver  biuiself  of  the  burden  of  his  own  life,  If 
Its  miseries  were  Inlulerable  and  Irretnedlnble.  This,  however,  count* 
for  oolhtng  In  the  absence  of  tome  kind  of  positive  evidence,  and  of 
that  there  Is  just  enough  to  leave  the  mHnner  of  hl^  end  a  little  doubtful. 
Oooe  more,  we  caonot  tell. 

'*  By  the  iereoe  moonrlse  of  a  summer  night,  his  body  was  put  under 
groonu  on  so  island  In  the  midst  of  a  smalflako,  where  poplars  throw 
shadows  over  the  Ktill  water,  silently  figuring  the  destiny  of  mortals. 
Here  U  remained  for  nlxteen  years.  Then  amid  the  rosr  of  cannon,  the 
crash  of  lruiui>cl  and  drum,  and  the  wild  acchimatlons  of  a  |M>pulaoe 

SOD*  msd  In  exultation,  terror,  fury,  It  was  ordered  that  the  poor  doit 
tionld  be  transporteil  to  the  uatloual  temple  of  great  men." 
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KrU^r  ,\'achtruff  :ar  BiblhffrapMe  de$  modtnten  BypnotiKmnt. 
BOiK.     Borllti,  1800.    pp.  44. 
The  excellent  bibliography  published  by  this  author  In  1989  here  re- 
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jBOBBTi  ibadpaiM  Ir  intnmi  fa  ite  fcOowiac 

■ni^iirrnT—     "^The  lUOen  «C  HufctaC   ■  Jiim   wv  te  i^ 

phBoMvUeal  ar  nBahai  vlnra.  4i«  ««tktaf.  •ncT  «k  Ib  Mt  »«s 

ymiaocUOMioiaenMeKraaS  fuliliw,  wUshla  a  Mtet;  «••• 

CMtioa  ol  tb»  wori*.  fnt  t—  iinfiiilhH»—  mJ  kMai  <vai  tt»  beU 

af^tte."     to  alM  !■  to  III  wial  *^  Ay  bwt,  Bha  waammt,  mA  ArsM 

{■'gtrm>" Tba  ubte  «tf  iiiiil«1i  cCyw  fcH  iiwl ii  ifci  ii ■  mnnjM 
duilanhlied  ■■mci    Fowra.  ■•«;,  Omc,  *—    -     - 
Salter,    la  addlitea  to  wliBwItn—  hfom 

EB  aflcooat  of  Um  bMtrosliOB  la  pUlaMffhj  la  a 
AoMrteaa  tJBlT«nltlM,  aai  eAloU  nvtnr*  mi 
Oae  or  twoof  the  aitSdet  an  pcaeUeallr  i 
oooe  paMiikad,b«K  tDcaehata*  Ae  Bia««cr  biC 
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vrell  wortlir  of  rPpnhllcatioD.  JudKloK  from  tliU  tint  Dumber  77k« 
JloniBtbidi^  fair  to  Iki  a  valuable  luatrumcot  lo  tbe  sprcait  o(  phUry<>ophlc 
iDil  scieottflti  thought.  W.  U.  B. 

Tkt  Stkies  of  Sw>luU/>»  J.  H.  Htslop.  N«w  EnKlander  and  Yato 
Bavlew.  Sept.  1890. 
Tht  evolatioD  of  which  Prof.  Hyulop  Ai»enki  !«  that  of  the  animal 
wriei,  with  tt.t  utrtif^ftle  for  cxlHtenoo  nu<l  ftun'lral  of  the  fittest:  Its 
ethical  priDCipIc  is  tue  rlf^tit  of  the  »ti-oiigffit.  That  ftuch  nn  ethU'al 
Ideal  would  »hiv«r  olvill/atlori,  If  oiic«\c  should  be  practiced,  can  rf>«dlly 
be  admitted;  and  by  citiitloust  of  purly  and  lat«r  opluions  of  Huxley, 
Spfoe^r.  Durwln  iind  Carlyle  l\w  author  «iidoiivor«  to  show  th*  iHJwer 
of  this  Ideal  to  force  iti'elf  upim  the  mind*  of  lho«e  that  hnve  to  do  with 
|( — that  "  natur«  is  a  Medniia  h«ad  on  which  uo  inorsltKt  can  look  and 
live  ■*  The  theory  of  evolution  ihcu  furulnhes  no  priiiotplc  of  elhiea 
M'hich  cau  for  a  moment  be  accepted:  "  ttio  whole  of  man's  moral 
nchlevemeDt«  have  been  edected  im  puttinij  limltf  to  (A*  ttrmj^l"  /ur  rxiwt- 
i-wc;"  hie  moral  ideals  mii-*t  oomp  from  elspwhore.  Much  That  \*  here 
Mid  of  anlm>tl  evolmi.»o  l«  by  no  menn«  true  ut  Umt  broader  theory 
which  uould  mnke  th<*  heroic  revolt  against  nature  spokeu  of  by  the 
author  It^lf  a  product  of  evolution;  but  this  he  5(>rm«  to  complain 
would  rob  the  theory  of  itt  force  afl  a  controversial  weafmn. 

nUo9ophy  in  Bomeopathy.    C.  S.  MACK,  M.  D.    OroM  and  Delbridire, 
Chicago.  1990.     pp.  174. 

In  the  several  addreMes.  etc.,  which  make  up  this  little  book  are 
developed  with  t.ome  repetition  the  author's  Idea  of  the  rationale  of 
hom<'i>pathy.  'I*hcre  are  fiictn.  he  bclleven,  beyond  inductive  RcU>nce 
which  are  cndorseil  and  sub'»laiitlat»^  liy  the  reason  of  man,  and  from 
whi<-li  he  niAy  proceed  deductively  in  ihe  development  of  thf*  art  of 
mediciuc.  Such  a  principle  U  the  homeopulhle  timiUn  flmitibua  ritftn- 
twr.  Ity  a  procesn  of  loglcAl  ezclut>Ion  lie  shows  that  there  are  no  other 
methods  of  cure  than  lliat  ho  stared.  By  ''cure."  however,  he  m<>'anfl 
not  the  recovery  of  the  patient,  which  may  take  place  of  Itself  wheu  (he 
fxrltlog  came  of  hU  trouble  l«i  n-uiuvod  (a  method  of  treatment  often 
Jui>tldible),  hut  the  production  of  Kuch  a  chanf^e  in  tlie  vital  proce«»ea 
■%  shall  »et  tliem  rlRht.  When  ho  would  expLtln  how  "  $(mflia.^'  as  be 
callA  tt,  secures  thif  change,  It  \*  a  myotic  and  Hweilenburgian  explana- 
tion that  he  lurni-hc*.  Tlie  anthor'a  uplrlt  i«  non-p<->lcniii.iil.  but  we 
must  letl  him  that  his  method  ot  deduction  from  princlptc><  other  than 
thoee  Inductively  eatab|t<>bed  hiM  Ik-vh  the  mother  of  nuuiberle^s  lollies 
to  medicine  already,  and  that  the  le«>e  of  such  philosophy  In  homeopathy 
the  belter  for  it. 

Itb^  die  itfthotl^n  dtr  Mfttttny  dea  B«ieu**lscinsum/iiiigi»».  W.  WtntDT 
Phllos.  Studteo.  Bd.  V|,  ti.  3,  s.  350:  18W. 
In  thl^  short  pnper  Prof.  Wuodt  dlscuAses  the  methcMla  of  nifiataritur 
the  f'm/nN/;orexten(  of  consclonsness  and  ropllea  to  th«  criticisms  of 
Schutnumi  on  hlfi  m'-th>>tl  (*ep  review  of  Schununn's  paper  In  this  Jot'll- 
» A  I,,  Vol.  III.  p.  2»0).  The  t|ue<itlon  uflheexU-ut  of  con*cIi.u»ni<M  la 
lhl«  twDfte  111  uot  very  difrercut  from  (hat  of  how  ninnv  «liitple  Ideas 
cut  be  present  In  the  mind  at  one  time.  Cruf.  Wand't's  method,  m 
applM  by  hU  pupil  lUetz^,  was  In  principle  thU:  n  series  of  rvgularlv 
tuMd  stHiods  are  produced;  a*  euch  iiifuitHT  of  the  soriea  is  given,  il 
rtMS  In  the  focus  of  couflcluu*ae!>«>,  and  then  giving  place  to  the  next 
It  Kdvancoa  by  digrce*  lowanl  the  limit  of  cunH'lousnesa.  which  It 
dnatly  dumi.  If  nv  unr  incAiix  II  Is  pon-lhle  then  I4>  rind  the  number 
Of  HMUda  In  a  aeriea  of  which  the  Arst  U  juaC  on  the  point  of  dUappear- 
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Inf;  when  the  Iftxt  it  Jtiftt  In  tho  focus  of  consclouaness,  that  nnmber 
woulil  be  a  meacurc  of  the  eztout  of  coQSclousneftt.  In  Wundt's  oietbod 
thMt  nmnber  la  found  by  flndloiB:  the  loogest  Miies  that  can  be  itci-unitPly 
couipiirvd  witli  a  slightly  louaer  or  shorter  series  fof  courwf  without 
couniinfT)-  on  the  hypotJie?i«  lYmt  two  icries  cannot  be  compared  accn- 
raiely  when  tliey  arV  tn>  long  «s  to  extend  beyond  the  bouDcU  of  OOD- 
sclouADeaii.  The  esftence  of  Schumanu's  criticism,  If  we  undflratand 
him,  'u  thut  eai-h  Miund  as  It  oouies  is  oomioonly  responded  to  by  some 
sort  of  a  muscular  contrat^tlon,  and  that  after  a'  few  repetitions  of  the 
first  or  atandnrd  Mrict  tho  number  of  uinticnlar  cootractloas  becomes 
establtshetl,  unconsciously  of  course,  and  that  ^me  number  Is  repeated 
when  the  second  or  comj>«risoD  serlei*  i%  given.  If  the  muscular  con- 
tractions cease  before  the  second  series  is  euded  the  geries  1?  iudR:ed  to 
belongcr;lf  they  over-run,  the  deriea  Is  judged  to  be  shorter,  [f'or  brevity 
we  may  call  this  adjustment  of  the  muscular  respouaes  an  uncooscloua 
counting  of  thetii.j  A  comptirlson  of  the  number  of  sounds  In  two 
series,  made  In  thla  way  would  be  as  useless  for  detennluing  the  extent 
of  conacloasDesa,  as  one  made  by  cousclous  couuttng;  wbiit  would 
really  be  measured  would  be  how  many  sounds  a  man  can  count  un- 
cooaclouslv.  To  this  Prof.  Wundt  replies  that  be  observes  a  clear 
difference  lu  the  process  of  comparison  between  series  that  can  be  com- 
pared as  wholes  and  tliosc  that  cannot  be  so  couipiire<l.  The  Hue  of 
deraarkatlon  between  series  that  can  be  compared  with  some  certainty, 
and  tho^iu  where  the  compHrisou  i^  made  uncertain  by  iDcreasln^ 
length,  i»  sharply  drawn;  as  It  should  be  if  there  Is  a  change  sacb  as 
Prof.  VVuudt  obscr\'i'B  lu  the  method  of  coiapariaou.  To  the  reviewer's 
mind  however,  he  fails  to  answer  satisfactorily  Schumann's  main  point 
uamety  thai  ihe  series  are  compared  by  meaua  of  what  U  little  leas  thaa 
unconscious  eouiittug.  K.  C.  S. 
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NOTES. 

It  I«  ftDriouDC«il  by  the  S«vw  Philo*of>hUjue^  Oct.  1890,  that  &  I.»borir 
tory  for  I'liygioloxical  FsycholoKy  auder  the  directlou  of  S«rgl  U  to  be 
opened  at  the  University  of  Rome. 

la  thvVUruljahruch.f.  vrfas.  rhiloa.,  XIV.,  (1890),  1,  M.  njtdakovlc 
mKfc(.'K  a  careful  flludy  of  thu  fiindamontal  ansumptloDK  of  Fcuhucr't 
log&rithmte  foriuul:!!  for  the  rt^latlon  of  ttitenntty  of  fttliimlua  to  lutea- 
aky  of  KQftHtlou,  and  eodvavors  to  re-drduco  it  \a  a  way  Icm  opou  to 
orluolsiD. 

G.  It«lflOD,  Id  an  article  entitled  Zur  (3eBC'hIclit<i  des  pivcho-physlflchen 
Problems,  Arch.  f.  Grvh.  i3.  PhU<jf.,  Ill,  liSW),  •>■-*,  conclude*  from  tlie 
oegatlTC  aMertlon»4  of  past  philoKophere  that  there  la  need  of  a  critical 
determlnattoo  ot  whether  or  not  eenfations  are  measurable.  In  review- 
lll(  hiR  ardclo  in  the  Z^tUck.f.  Pwych.,  I,  128.  Prof.  KbblnKhaus  reaiiDds 
him  tluit  Comte'a  asaertton  lu  IS34  that  tbecticmlstry  of  the  starH  would 
nerer  be  known,  was  by  IB60  a  wholly  aoticjuated  and  unfruitful  specu- 
latloo. 

On  the  new  fai;ade  of  the  cathedral  at  Florence  Is  a  white  marble 
baJtutrade  ttirouKh  tlic  <leconitivc  o[>euinKfl  lo  which  one  can  look  vuat- 
ward  against  the  IWui!  aky.  Wlit-ii  oue  liiokA  hC  tlietve  ojtetilngft  In  the 
afternoon,  with  the  sunlight  on  the  aurronndiuK  marble  and  the  aky  a 
deep  blue,  they  Hppear,  says  Prompt  {ArcttirtJi  de  physiol.t  1800,  No.  I, 
p.  S&),  not  as  openings  but  aa  If  Qlled  with  a  blue  mosaic :  there  Is  no 
teparatjon  of  the  sky  from  the  balustrade.  When  one  looks  in  the 
momlnf.  with  the  eastern  sky  bright  and  pale  and  the  surrounding 
marble  lo  shadow,  there  is  no  sucb  Illusion.  This  observation  falls  In 
with  the  author's  theory  that  by  such  diflerences  In  light  and  shade  we 
p<rr<.flve  the  relief  of  dl^ttant  objects :  we  liabltually  locate  dark  flguret 
on  light  ground  in  that  ground,  but  light  figures  on  dark  grooDd  apart 
from  It. 

In  opposition  to  the  theory  that  the  lark  of  muicular  co-ordination  In 
ataxy  Is  due  to  the  lack  ot  normal  sensations  from  the  Joints,  tendooa, 
etc.,  of  the  Itmbs  affected,  Kumpf  urges  {Deutsch.  Anh.  /.  klin.  Jded., 
XLvl,  p.  3A)  that  caaee  of  severe  aeottory  dleturhAnce  are  not  always 
BttendM  by  ataxy.  A  normal  person,  writing  with  closed  eyes,  writea 
M  UBoal;  a  patient  with  reduced  sensibility  in  his  hand  and  arm  writes 
tarcer  under  those  circumstances ;  an  ataxic  patient  ^dwb  his  Inco-ordl- 
Dauoo.  The  first,  he  explains,  simply  xhifts  from  ocular  control  to  coo- 
Irol  by  the  sensations  from  the  writing  m>?mt>er ;  the  second  baa  to  make 
(rwter  moTements  to  get  recognizable  seoaacloDa,  bat  need  show  no 
■taxy. 

llie  editors  of  the  new  ZeUteMrift  /Ur  Pt^fchologU  are  moat  fortunate 
Id  bring  able  to  <(e<'ur«  for  their  rerlew  department  abatracta  of  Impor- 
tant papers  by  the  wHlerH  of  them,  lu  t^ie  aocuud  number,  Ocbrwall, 
of  ll|»iiaia,  glve.o  the  outtliiA  of  his  researches  on  the  sense  of  taste  (see 
note  IhiIow  epllomlxing  tltu  abitractj,  and  Oildschelder  resumes  two  of 
hk  papers  on  moioie  aaoae.  mmdc  of  the  potntn  of  which  have  alreadv 
baen  noticed  fai  tfala  JovBMAt.  In  tbo  third  numt>er  Preyer  treau  slmf- 
larly  of  the  new  edition  of  bli  XMa  SetXt  dcj  Kindety  Oaule  ot  hU  ooaatloc 

to 
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of  the  fibreg  In  the  ft]i\n»l  cord  of  the  frog,  and  Kronthal  of  his  note  la 
the  yeurolojf.  Cfntralbl.  on  the  large  cellH  of  the  anterior  boms.  Otlier 
thlDjTA  bciug  (Kjuikl,  Qo  one  1$  so  well  able  to  prvMtit  the  flaliont  poIoU- 
of  hlM  pat>er  as  the  author  of  lb.  In  this  day  of  multlplIiHl  and  elaboi^ 
ate  rf-sojin-h  thore  Ib  rauoh  propriety  la  an  author's  thtis  furoiftbiog  (or 
hurried  workerA  in  other  departmentu  an  aathoritallve  staxcment  of  his 
rcsnltH. 

A  roagnlflrent  experiment  in  the  psychology  of  connige  will  be  tried 
when  tht-'  new  long  range  guns  aod  Pinobelees  powder  are  first  broaght 
Into  actual  use  on  the  battle-field.  The  problem  was  thuft  stated  by  a 
writer  in  the  New  York  Evrning  pfst,  some  time  wncc:  "WIN  tlif-  sol- 
diern'  ntnrale  stand  the  rnnipnrallvply  nornisl  atmosphere  of  future 
batlle-field^i'  Wlihout  forcing  the  note,  a^  eonie  writera  do  who  sp«uk 
of  a  v^erdsnt  onnntry  where  no  noite  is  heard,  where  nothing  i^tir^,  but 
OQt  of  whii'h  death  U  belrbed  through  Invisible  cannon  and  gan^^  (f^iuiple 
physical  laws  are  opposed  to  this  onoanny  conception  of  a  aileni-e  so 
deep  and  invisibility  au  complete),  It  mui>t  be  granted  that  with  shoot- 
ing at  long  range  then*  will  be  p-rplcxity  iu  the  apparent  emptiness  ot^ 
the  field.  Thli  uncertainty  will  luive  limits;  bat  to  what  extent  th6 
soldier's  nerves  wUl  be  tried  when,  Uie  etUnutHtiug  excUcroent  of  smoke 
and  noise  falling,  be  will  be  more  keenly  nllve  to  the  hnrrors  of  llie 
bsttlc,  is  a  question  thai  without  actual  cxperieDce  no  koowlodgii  of 
humanity  can  answer," 

After  ciinvH8i*iug  former  analyst-B  of  the  sensations  of  taste,  Oehr*-*!! 
(!3k<irnU<H'it.  Archiv  f,  P!.i/»k.l.  lid.  11.  (I8!)0)  S.  1-60)  raDj^s  himself 
with  tbo^e  lliKt  Hud  only  four  tastus,  to  wit :  bitter,  sweet,  salt,  sour. 
Between  thew*  there  am  no  tranMitions;  nor  can  a  mixture  of  them,  like 
a  mixture  of  colored  lights,  give  rise  to  a  new  inseparable  sensation; 
nor  are  there  contrast  or  cnnipeneation  phenomena  to  be  found  among 
them.  These  four  are  a<t  distinctly  diflerent  senses  as  those  of  heat, 
cold,  and  preaRure,  the  independence  of  which  Is  becoming  geoerally 
recognized.  Thi?  view  Is  supported  by  tbe  fads  ttut  the  same  autK 
stanc-e  may  excite  diflerent  Liiste  Ben»«lions,  a9  iL  Is  applied  to  the  tip  or 
buck  of  tbe  tongue;  and  th;it  tbe  reaction -time  for  bitt^-r  at  the  tip  of 
the  lungue  in  longer  tli«u  for  the  other  three.  The  electru-al  ta$le, 
which  has  given  trouble  to  the  phyelologlats.  Is  explained  &»  due  to 
sthnnlatlon  of  special  end  orguns  in  the  tongue  and  not,  as  Hermann 
contended,  to  action  upon  the  nerve  Hbres  and  their  sheaths.  Cocalo 
applied  to  the  tongue  abullshed  both  normal  and  electrical  taste  sensa- 
tions, but  not  those  of  temperature.  The  m.iJor  part  of  the  paper  is 
dovoreil  to  Oehrwall's  own  expcrimeuts,  After  the  uiantier  of  Blix  and 
others,  in  studying  the  hot  and  cold  spot:;,  he  has  t>Cudicd  the  Isolated 
pHpilhc  on  the  tip  and  Rides  of  the  tongue,  nstng  a  Hue  bruph  dipped  la 
Lastable  solutions.  He  gut  no  t-astv  ^'nsntions  from  the  filiform  pa- 
pllloe,  but  unmlatakuhle  onen  genernlly  from  the  fungiform.  Of  125 
papllint  examined,  27  responded  neither  to  sour  (Wfinniiiirf  of  ^  per 
cent,  strength),  bitter  (([ulnine,  2  iier  cent.),  nor  sweet  (ougsr,  40  ]>er 
cent.)  Of  the  remaining  yg.  60  responded  to  sour,  bitter  and  sn'ect. 
Of  the  rest  somB  responded  to  sour  and  sweet,  hut  not  hitter ;  some  sonr 
and  bitter,  but  not  swi.N:t ;  and  still  others  to  sweet,  but  not  sour  or  bit- 1 
tcr;  and  so  on.  All  the  papHl;n  were  Bensitlve  to  contact  and  trmpera- 
turc;  tho'inlerof  sensations  Iwing  first,  contact,  at  the  same  Instant,  or 
Immediately  after,  cold,  then  taste.  When  mixed  sugvr  and  quinine 
were  ured  the  sugar  was  tasted  first.  Electrical  stimulation  of  single 
papilla  with  a  wejtk  induction  current  called  out  tactual  and  (em(>era- 
ture  sODsations  and  gcneralJy  also  thoee  of  tusCe;  most  freqaencly  soar, 
hot  also  sweet  and  hitter.  Vvitb  the  consunt  current  the  |MMlttT«  pole 
was  roost  efiiectivet  brinj^^ng  out  a  soar  taste  with  a  sensation  of  boat. 
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Tlie  negatlTe  pole  excited  clilellj  iweet  &od  bitter  Beosatlou,  with 
of  hvAt,  and  nometlmoe  at  the  uuuQ  titue  that  of  cold.  Weak  oorraDCi 
hruu^lit  oai  nnlv  sucli  taste  MOHttOD*  at  were  u>  be  goltCD  Id  the  or- 
tlluury  way.  'I'lte  Hullior  consMen  that  tbua  n>fluU!i  arv  only  to  i>e  ex- 
plnUtt.Tl  Liy  Uic  preseace  of  special  ctid-orgiiti»  dini-rontly  ilimritiuted  10] 
the  dlHercnc  j>apUl.-e.  Thin  brioK"  the  neaHe  of  laste  into  IttiA  oader  tt 
geoera)  law  of  Ute  apcvillc  energy  of  ocrvcs. 

Id  the  spring  of  1885  Goldscheldcr  nod  Schmidt  mnde  exp4?rimont8  on 
Uw  KUe  of  tuBtt.'.  but  beloff  proveoted  from  L-ompletlug  tbeui  iiitide  no 
aoDoiUGemenc  of  tbolr  reftiiltfl  till  moved  to  do  imi  by  tlie  appe&niiiL'e  of 
Oclirwall'9  work,  'lliclr  experitueois  were  made  iu  mueb  Uiesume  way 
a«  hU  and  though  lea^  exlended  lend  to  slmllnr  re«Dlt8  and  hiive  s  cor- 
rotKirative  value,  'i'helr  resullH  are  brlclly  mil  fortli  iti  tbe  Centralil.  f. 
Phffrtot.  ltd.  IV,  S.  10—12,  April,  llMJU.  rii(>y  found  evlitetit^e,  aiuoug 
other  thiugs,  for  a  futlgue  of  tJtu  uute  orgiius  (u  point  not  reeorded  by 
Clt-hrHftll},  H^fuUowH:  after  Beveml  applk-utluuH  uf  quluiue  to  a  clr- 
i-uuivallate  papilla,  tbe  bUti-T  taflte  fulled  tbuugh  th«  pupllU  responded 
to  Nweet;  after  tbe  ubc  oI  uveLic  Held  llie  tiisle  vf&s  equally  dulled  for  aUi 
four  stbuull.  lu  uiauy  cutij«-*cU  lliti  only  uuie  ReusuDon  exi^Ued  on  Ute 
hard  aod  itoft  palatea,  eapevialiy  near  tbe  middle  llue,  was  tliatof  aweet. 

The  myntfrious  case  of  Cnepftr  Uauscr  never  eanie  to  trliil,  but  the 
I'ollub  newBpiip4.'r8  have  tbU  f^priog  coDlalned  an  account  of  tbe  trial 
and  ai-i|uUul  of  a  I'olUb  uobli-inan,  CouDi  Zoronbofl,  who  wa«  charged , 
with  iH*qucflteriug  four  children  and  rearing  them  as  aulmala.    It  U  aaldl 
that  thf  children  wen;  purclm^fd  of  tlieir  poor  parenta.     Jt  would  ap-] 
pear,  If  the  meagre  accounts  at  liand  are  reliable,  that  they  came  froi 
lour  dlflervol  fuutilles,  bad  been  dowered  for  life  by  the  couut,  hud 
eonflned  each  In  a  large  well  lighted  and  heated  and  ventilated  room, 
well  ltd,  and  oceaslooally  waahcd  by  a  deaf  mute;  tbul  tbey  were  uu- 
olad,  never  punislieil  or  reitralncd  In  any  net ;  that  two  of  tlie  tdilldreu 
have  been  coutlned  thus  ttiree,  une  four,  aud  one  four  uud  a  half  y^ars. 
'itn  defense  of  the  count  was  that  he  ua^  cauduetlug  a  ttelentldc  e'xpeii- 
meat  to  learu  what  were  Die  culural  inHliuelii  and  the  iuiuitluna  really 
Inoate  lu  the  huumn  AjieeieK.    'I'he  count  was  acqnlttad.     'I'be  age  of  the 
children  U  doc  reported.  They  did  not  speuk,  and  made  burking,  ji^owl- 
hw  nolMrt,  and  prvclpkated  tht^uiselves   upon  their  food  lilte  auimala. 
(8ee  Emlle  Core,  Jiwut  Iniernationale  de  t'Jtnteignement  del  fioiirda-Jfifcl*, 
iUrs,  IWM.) 

The  following  experieuce,  related  at  flrst  baud  In  a  private  letter  to 
the  editor,  lacks  the  objective  character  of  a  full  ballucinutiuu,  but  may 
IMrtWpe  tw  an  iniereatlng  tntermedlate  between  ordinary  experieuce  aud 
IbOM  ranr  omcc  aimed  at  by  the  Ccubus  of  Uallucluatloua  of  which 
I*rof.  .lames  has  charge  for  this  eonntry. 
"  Kroni  a  youth  up  1  have  been  eubject  lo  Impres^ioDH  more  or  leas 
let  and  vivid,  which  seemed  to  come  to  me  as  If  from  some  ln0i>* 
:  outside  of  myeelf.     Most  geuerally  these  Impresflloua  would  conM 
itorm  of  wonts  as  if  a  voli-e  spoke  thorn  to  me.     Rut  I   have  never' 
OBoe  thought  I  had  beard  an  actmjl  wice.    However  vivid  and  dlsUncC 
Ike  imprcMlou  of  an  utterance  of  words  might  t»e,  It  waa  always  an  la- 
'  voice,  heard  only  lu  the  mind. 
"Tbe  OKwl  reuiarltable  iDStauco  of  the  kind  I  ever  experienced  look 
quite  a  Dumber  of  yean  ago.    tint  the  whole  iocldeot  was  so 
[jBcullar  Uut  every  Incldeut  of  It  ia  Just  as  distinct  la  my  mind  as  If  U 
VC*  only  ]reaterd«y. 
**  I  wa«  going  away  from  home  to  be  gone  two  or  three  days,  aud  It 
me  very  dealrablc  that  I  should  see  a  certain  man  befom  1  weut.    Dut 
my  time  waa  limited,  as  my  baslneaa  had  detained  me  so  late  In  Um 
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fort>noon  that  It  wnuld  otil;^  ^  poMlb]«  for  m^  to  take  the  one  o'clock 
tnUn  U  I  iu«d  all  dllUcnic*  In  mttlnf^  mdy.  So  It  wu  out  of  the 
qoeaUon  for  ne  to  thuk  of  Oftlfuic  at  his  house  to  see  him.  lo  the 
neantlmOf  while  I  waa  aharlait  mTtelf  at  the  mirror  In  the  back  pan  of 
the  kitchen,  aad  Inwmntly  freittnc  lo  aiyeelt  tibat  I  OMnt  ^o  nwav  wHb- 
out  aeelnff  Mm,  tiMM  woMi  «-«ra  dteCUKtljr  ffpofcua  to  mj  mlad, '  Yon 
will  liare  a  chaDC«  to  see  BrectarM.  befttrtt  j<m  go,  after  all.*  I  ««alled 
to  uiyielf,  for  the  InprauioB  coBld  not  ham  bean  any  more  vtvld  that 
•ooMtblnir  nuuMe  of  nyeolt  Ih4  aJariigai  tboee  words  to  im,  U  tbe 
■■■•  woM:«  ha<l  Si'tually  taiB  ipofeiB  to  Ma  by  nut  panea  ta  tbe  locm 
with  Bie  U  wat  als«  ^oh*  llJKhnMw  IhU  I  riMttM  Me  Uh  at  Chat 
hour  u  hr  «ra*  mMOsllT  qaMapnMMft  at  Ua  dtans,  and  k  wa«  ctaen  a 
full  h»lf  hour  put  hlaOnw.  Wlitle&Me  tUap  ««t«  rerolTing  In  ay 
mliKl,  the  wonis  oaat  to  ■•:  *  If  jot  vVI  |o  w  the  door  yoa  will  ■■ 
htm.'  But  the  whoto  thJM;  lewiel  m  ewrtowa  aa  well  aa  Inciwilhle  tftot 
I  did  not  at  once  fo  to  m  door;  aad  ta  a  wmmtan.  mmrn  tfaa  wards 
c«D»: 'BeqnMt  orir««wtUate*  Mm.*  Of  nwfw  I  delajad  m  h«- 
MT  btti  nartod  tor  the  donr,  nod,  u  I  eyaaad  li,  Bbnohar  M.  waa  at  that 
tostant  paitftn  tht  troM  pta.  H»  had  haca  imtead  at  hto  «aee  a^ 
was  folnc  haaw  to  a  Itta  Maair.    SMh  am  WtaAr  Ite  ^eto.* 
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AUTOMATIC  MTSCTJLAR  MOVESIEiTTS  AMONG  THE 

UISAXE ;  TIIEIR  PHri'SIOIXXaCAL 

SIGNIFICANCE. 


Chavlu  p.  BAHOBorr,  M.  D. 


t  physiological  research  recognizes  the  significance  of 
tlie  relationHhip  between  niUM-ular  movement  and  cell  activity 
of  the  central  nervous  system.  FJnghlings  Jackson  has  said 
*'  that  the  whole  brain  is  made  up  of  Btructures  that  aubsorve 
sensori-motor  processes,  and  that  into  such  processes  all  its 
tunctioiui  inay  be  resolved.''  Gowers  likewise  remarks  '*  that 
every  structure  of  the  brain  concerned  with  sensation  proper 
is  connected  directly  or  indirectly  witli  a  part  concerned  with 
motion.'"  These  vicwa  have  received  fresh  recognition  and 
confirmation  in  Dr.  Francis  Warner's  interesting  volume  on 
"  Physical  Expression.''  and  In  a  recent  article  by  the  same 
writpr  in  the  Journal  of  Mfntal  Sriinre,  April  number,  1889. 
This  intimate  relationship  between  functional  activity  of  the 
central  nervous  system  and  muscular  movemeDt  is  well  illus- 
trated by  Dr.  Warren  P.  Lombard,  iu  an  article,  entitled, 
"The  EScct  of  Fatigue  on  Voluntjiry  Muscular  Contractions," 
which  appeareil  in  the  Amfrican  Journal  of  Psychology^ 
January  nnmber,  1800.  The  interesting  experiments  ma<le  by 
Dr.  Lombard  demonstrated  tlie  fact  that  the  fatigue  attendant 
npon  continuous  voluntary  muiuTular  exertion,  and  the  oonM- 
qnent  periodical  variation  in  the  strength  of  volumArymuscu- 
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lar  contractions  la  due  to  alterations  "  in  some  of  the  central 
nervouB  mechanismB  which  lie  bi^twecin  the  areas  of  the  brain 
which  originate  the  will  impnlse,  and  the  centrifugal 
nerves."  Although  the  nature  of  these  alterations  in  the 
central  nervous  niechanisniB  is  not  explained,  still  the  close 
relationship  between  automatic  functional  activity  of  the  cen- 
tral nervous  system  and  the  muscular  periphery  is  clearly 
VAtablished.  Muscular  movement,  whether  of  the  face  or  other 
parts  of  the  body,  represents  cerebral  cell  activity.  That 
mysterious  property  which,  for  want  of  a  better  name,  we  caU 
nerve-force,  is  undoubtedly  being  constantly  generated  and 
stored  up  within  the  brain  cells,  and,  upon  the  presentation 
Of  the  proper  stimulas,  is  as  regularly  discharged  from  them. 
The  laws,  whicii  govern  this  elimination  of  nerve-force,  are 
similar  to  the  laws  governing  force  in  general.  The  great  law 
of  conservation  of  force  or  energy  prevails  in  the  field  of  cere- ' 
bral  cell  activity  as  elsewhere.  When  chemical  or  other 
changes  take  place  within  the  delicate  nerve  centres  of  the 
brain  as  a  consequence  of  external  stimulation  through  the 
senses,  or  internal  stimulation  following  mental  activity,  the 
result  conforms  to  the  requirements  of  this  universal  law. 
Either  the  force  generated  by  these  chemical  changes  remains 
stored  up  in  the  cerebral  cells  as  potinntial  energy,  to  be  called 
forth  at  some  future  time  by  stimulatloD,  or  It  is  transferred 
from  the  cells  along  the  proper  efferent  tracts  to  the  muscular 
system,  and  apjwars  as  motion.  This  is  the  physiologiral 
explanation  of  physical  expression. 

Kow  a  certain  constant  and  regular  transmission  of  tJiis 
nerve-force,  from  central  cells  to  the  muscular  jwriphery,  is 
natural  and  in  accordance  with  a  state  of  health.  Indeed,  a 
condition  of  what  we  call  general  good  health  demands  this 
outward  relief  for  the  potential  energy  constantly  accumulat- 
ing within  the  brain  cells.  Thus  the  excessive  muscular 
activity  of  all  young  and  growing  animals,  the  playfulness  of 
young  dogs  and  kittens,  the  pranks  and  follies  of  boyhood, 
are  oftentimes  merely  the  expression  of  this  great  natural  law. 
In  adult  life,  the  potential  energy  of  the  cerebral  cells  is  mani- 
fested in  mom  practical  and  useful  ways,  but  still  in  the  more 
tangible  results   of  a  successful   business,   professional  or 
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mechanical  life,  we  recognise  the  outward  manifeetation  of  t^« 
potential  enei^  which  bae  been  stored  np  within  the  brain 
oelln  until  the  projwr  Rtimnladon  called  forth  ita  discharge. 

This  intimat«  relationship  between  muscnlar  movement  and 
central  cell  activity  within  the  cerebrum,  has  been  discuased 
in  Dr.  Francis  Warner's  writings  already  referred  to.  This 
author  calls  attention  to  the  fact  that  these  outward  manifefita- 
tions  of  central  cell  activity  be^a  at  birth,  and  are  witnessed 
in  the  countless  random  and  meaningless  movements  of 
infancy,  to  which  he  baa  given  the  name  of  microfctne^is. 
TTndoubtedly,  nt  a  very  early  age,  healthy  inhibition  of  moB- 
cnlar  movement  begins.  One  by  one  useless  und  superfluous 
movements  are  checked,  elimiDat«d  or  co-ordiimted  in  such  a 
way  that  when  adult  life  ia  reached,  the  individual,  if  in 
health,  manifests  those  muscular  activities  which  subserve 
the  general  purposes  of  the  will  and  intelligence.  Even  at  this 
period  of  life  many  movements  remain  (nlfllling  no  particular 
porpose,  but  representing  mere  automatic  cell  activity,  which 
has  either  l)een  acquired  by  the  individual  or  transmitted  to 
him  by  heredity.  The  various  movements  and  positions  of  tlie 
fiu-ial  niUHcles,  which,  in  their  totality,  make  ui>  the  individual 
physiognomy,  belong  to  this  automatic  and  acquired  class. 
Facial  muscular  action  repeated  in  the  same  manner  for 
monthR  and  years  will,  as  Si'hark  says,  end  by  impressing 
"permanency  and  stability"  upon  those  very  lines  whicb 
were  at  first  only  fleeting  in  character.  It  is  undoubtedly  in 
fiiis  mechanical  way  that  heredity,  the  character  of  the  social, 
intellectual,  and  moral  life  of  the  individual  moulds  the 
physiognomy,  by  continaons  action  of  certain  cerebral  centres 
npon  the  terminal  muscular  expansions  in  the  facial  i-egion. 
Facial  exprfssion,  therefore,  is  only  one  of  a  large  class  of 
automatic  and  involuntary  muscular  movements  that  follow 
eeotral  cell  activity  within  the  cerebrum. 

The  oloee  relationship  tN>twwn  automatic  muscular  move- 
ment and  the  inhibitory  power  renders  a  study  of  the  latter 
quite  essential  to  a  complete  understanding  of  the  subject 
of  automaticity  in  health  and  dist-.-ute.  In  health,  this  Inhibi- 
tory power,  which  varies  with  individnal  growth  and  develop- 
mant,  ezerolsea  a  marked  restraining  influence  over  all  mas- 
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cular  movements  that  follow  central  cell  activity,  particularly 
ftU  those  morcnients  that  do  not  sabserre  a  neeful  purpose. 
Exactly  wlmt  thJB  inhibitory  power  is,  is  still  a  question  lor 
pbyBioIogiat«  and  psychologiBts  to  det«rmine.  It  is  recognised 
ftfi  playing  a  most  important  part  in  the  intellectual  and  phy- 
sical li(o  of  man.  Whether  inhibition  is  a  pnrely  metaphysi- 
cal attribute  of  mind  or  a  special  function  haring  its  scat  in 
8]>ecific  centres  of  the  bmin,  it«  importance  as  a  factor  in  tlie 
life  of  the  individual  cannot  be  donbted.  Many  writers  have 
denied  the  existence  of  special  inhibitory  centres,  and  muiy 
physiological  and  psychological  factH  confirm  tlieir  views. 

G.  H.  Lewes,  in  "The  Physical  iiasls  of  Mind,"  argues 
with  much  force  against  the  existence  of  special  centres  of 
inhibition.  He  attempts  to  explain  the  phenomena  of  inhibi- 
tion by  what  he  calls  the  Law  of  Axrest.  **The  Law  of 
Arrest,"  he  says,  "  is  only  another  aspect  of  the  Law  of  Dis* 
charge,  and  may  l)e  reganle<l  as  the  conflict,  of  excitations.'* 
According  to  this  theory,  each  nerve  tract  and  centre  possesse* 
inherent  inhibitory  properties  of  its  own.  The  stronger 
ezcltalions  prevail ;  "  the  discharge  is  only  the  rcBultantoithe 
conflict  along  the  line  of  least  resistance,  the  arrest  is  the 
effect  of  the  conflict  along  the  line  of  gn^teet  resistance." 

Meynert  advances  the  theory  that  the  gray  matter  of  the 
brain  and  cord  presents  a  certain  resistance  to  nerve  condnc- 
tion.  Increased  irradiation  of  any  irritation  is  accompanied 
by  increase*!  resietanoe  in  nerve  conduction.  ''  It  is  evident, 
then,"  be  says,  ''that  inhibition,  resulting  from  resistance 
introduced  in  nerve  tracts,  accompanies  the  simplest  reflex 
processes." 

This  property  of  resistance  may  be  increased  by  individnal 
training  and  experience.  The  inhibitory  power  will,  there- 
fore, vary  with  the  person  ;  there  is  no  universal  inhibitory 
standani  that  can  be  applied  to  all  alike.  The  most  perfect 
inhibitory  capacity  is  usually  met  with  in  those  individuals 
that  ]fre»eut  a  stiong  and  healthy  will  power.  Inhibition 
represents  gradnal  growth,  and  varies  at  different  {Kriods  in 
the  life  of  the  same  individual.  At  birth  and  du  ring  early  infancy, 
it  scarcely  csifils.  Everj'  act  that  thcinfantperformsisthe  im- 
pulsive and  somewhatspasmodic  response  to  sensory  stimnls* 
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tfon.  Oaring  childhoo<1,  the  inhibitory  power  receivea  ite  first 
training  and  derelopmcnt.  The  child  learns  to  i^ovem  him* 
self.  Experience  and  hin  purentH  teach  him  that  the  mere 
impuUive  gratification  of  every  whim  that  may  arise,  o{  every 
appetite  that  »Uf;K<^tA  itaelf,  is  not  only  not  desirable,  but  may 
be  fraught  with  disastrous  results,  both  here  and  hereafter.  In 
youth  and  manhood  tliis  power  of  inhibition  receiree  constant 
education.  The  experiences  of  life  all  tend  to  develop  it.  if 
the  will  insistA  npon  it.  Finally,  the  inhibitory  resistance, 
implanted  in  the  nervous  system  in  these  varions  ways,  is,  to 
a  certain  extent,  transmitted  by  heredity,  so  that  tliose  indi- 
Tidnals,  as  well  as  races  of  men,  present  the  most  perfect 
manifestation  of  iuhibitory  power  in  whose  ancestry  this 
special  faculty  has  been  deveioped  by  training  and  experience. 

Inhibition,  therefore,  seems  to  bo  a  restraining  power  which  , 
is  implant«d  in  the  mind,  and  incorporated  an  it  wt>re  in  the 
nervoQs  mechanism  of  the  individual.  It  is  largely  a  matter 
of  individual  growth,  and  depends  for  its  saccessful  develop- 
ment Qiion  the  strong  and  healthy  exercihe  of  the  will  power. 
There  is  good  evidence  that  Inhibition  Is  modified  in  varions 
ways  by  climatic  and  hereditary  influences.  It  is  also  evident 
that  when  once  this  inhibitory-  and  restraining  power  is 
implanted  within  the  nervoas  organization  of  an  individual, 
itM  habitual  and  almoHt  involnntar}'  exerrise  is  elicited  by  the 
pi^escntotion  of  the  proper  stimnlns.  Thus  it  is  that  habits 
and  tendencies,  which  have  only  been  repressed  with  the 
greateat  difficulty  and  after  the  most  active  exercise  of  the 
will,  receive  fretjuent  and  (comparatively  eeay  restraint  when 
once  a  tendency  to  their  inhibition  has  been  fairly  established 
by  the  individual. 

It  ia  evident  that  this  inhibitory  power  is  intimately  asso- 
dated  with  all  the  higher  tacultfcA,  and  in  common  with  them 
must  seek  expression  through  functional  activity  of  the  <-ere* 
brel  cortex.  The  inference  is  natural  that  functionnl  or 
organic  disturbance  of  this  rc^on  should  be  attended  by 
dlaonlered  iuhibition.  In  health,  the  inhihitort-  funct-loti  ia 
exercised  in  a  two-fold  manner:  Fim/,  in  chiM-king  irrelevant 
trains  of  thought,  repressing  whatever  is  impertinent  to  the 
subject  engaging   the  attention;    and,  wcond,    in    checking 
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certain  mnscnlar  moTemente  which,  thongb  they  natnnUly 
sncceed  the  stimnlation  that  has  preceded  them,  still  for  the 
time  beinf;  and  with  titber  objecto  in  view,  are  undesirabld 
and  ont  of  place.  It  is  with  the  general  reflex  motor  distor- 
baaoes,  dne  to  irregular  and  dofectlTe  inhibitory  action  of  the 
nerve  oentres  of  thf^  central  nf  rronu  8yBt«'m,  tliHt  occur  in  the 
diiferent  phases  of  insanity,  that  this  paper  is  chiefly  con- 
cerned. 

Normal  mnscnlar  movement  is  the  result  of  a  certain  trans- 
misaion  of  nerve  force  from  the  central  nerve  oentres  along 
various  efferent  tracts  to  individual  muscles.  All  such  move- 
ments are  either  purposive  in  action,  or,  if  involuntary,  do 
not  exceed  the  UmitationB  established  by  health  and  which  are 
rwognizeil  by  all  students  of  physical  expression.  Patho- 
logical motor  activity,  on  the  contrary,  is  spasmodic,  irregu- 
lar and  purposeless.  In  diseased  conditions  of  the  brain,  the 
pathological  irritation  of  these  delicate  nerve  centres  may  be 
so  great  as  to  overcome  any  acquired  inhibitory  resistance, 
and  thus  liberate  an  excess  of  nerve  force,  which  will  seek  an 
outlet  in  the  usual  way  by  passing  along  efferent  tracts  to 
the  musclfs,  and  there  apj>eariug  as  muscular  movemeuU. 
Striking  lllnstrations  occur  in  cases  of  chorea  and  epilepsy. 
There  seem  good  reasons  for  believing  that  in  these  diseases 
the  brain  cells  are  in  an  nnstable  wndition,  owing  to 
hereditary,  traumatic,  or  nutritive  disturbances,  and  that,  as 
Gowera  Hays,  the  discharge  of  these  same  cells  *'  may  depend 
on  the  production  of  force  within,  being  increased  in  excess 
of  the  resistance,  or  on  the  resistance  being  duly  lessened." 

In  the  functional  and  organic  brain  disturbance  that  accom- 
panies insanity,  pathological  muscular  activity  and  inactivity, 
are  constant  symptoms,  and  merit  the  careful  study  of  the  psy- 
chologist. The  muscular  disturbances  of  insanity  are  threefold, 
and  represent  three  different  central  conditions. 

1.  States  o/exce^ve  nerve'tnutcuiar  activity  due  to  central 
irritation.  The  constant  muscular  agitation  of  acute  mania, 
mc-lanchoha  affttata,  the  active  stages  of  paretic  excitement, 
and  of  many  cases  of  recurrent  mania,  illustrate  this  form  of 
motor  activity.  The  central  irritation  is  so  great  as  to  over- 
come all  inhibitory  resistance.   The  destructivenesB,  constant 
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pacing  to  and  fro,  jamping  and  ninning  of  patiente  of  this 
class  If  an  evidence  of  the  pnrposelees,  irre^lar,  and  spas- 
modic character  of  pathological  motor  activity  duo  to  morbid 
irritation  of  the  central  cells. 

2.  iftatfjt  of  de/lto#Vit/  nerve- tuuscutar  activity  dtte  to  cen- 
tral dtf/emration.  The  general  motor  impairment  Uiat  attends 
nearly  all  canes  of  permanent  mental  enfeeblement,  and  is  wit- 
nessed in  the  slouchiness,  feeble  gait,  and  general  helplessness 
of  patients  afllicted  with  terminal  dementia,  is  an  illuHtrution 
of  the  deficient  nerve- muscular  activity  that  represents  the 
degenerative  processes  occnrring  in  t^e  brain  cells  in  nearly 
all  eases  of  stmctnral  disease  of  that  organ. 

3.  Stafee  of  automatic  ceil  activUy  in  the  cerebrum^  occur- 
ring not  infrrqtifnthf  in  acute  inxanily^  aiid  guite  co7uttanfIy 
in  /he  c/ironic  fortnn  of  the  disease.  It  is  to  this  third  form 
Of  pathological  motor  activity  that  this  paper  is  especially 
limited. 

The  subject  of  automatic  nerve  activity  is  so  well  under- 
stood that  any  extended  allusion  to  it  would  be  superfluous. 
It  has  been  a  matter  of  frequent  physiological  observation 
that  all  nerve  structure  manifesto  a  te-ndency  toward  auto- 
matic activity.  This  attribute,  inherent  in  nerve  tissue,  is 
noticeable  in  the  lowest  forms  of  onimol  life.  posse«Blng  only 
the  simplest  and  most  rudimentary  suggestion  of  a  nervous 
system.  The  ascidian,  for  instance,  illustrates  this  peculiar 
mechanical  aud  automittic  action  of  a  very  simple  organism 
thai  is  wholly  unprovided  with  an^'tliing  like  consciousnesH. 
The  simple  muscular  movements  that  occur  in  this  animal, 
upon  the  jtn'senlation  of  the  proper  stimulus,  are  entirely 
involuntary  aud  redex,  and  are  always  repeated  io  idenCicaUy 
the  same  way  during  the  life  of  the  ascidian. 

As  we  ascend  the  scale  of  animal  life  the  nervoiiH  system 
becomes  mure  complex  ;  entire  regions  are  specialized,  one 
part  becoming  subordinate  to  another,  until  we  reach  man, 
in  whom  the  completest  sulKlivision  and  specialization  has 
bMn  attaiuvd.  In  him  tlie  higher  centres  in  the  anterior 
cerebral  region  preside  over  the  nerve  structures  below  in  the 
brain  and  cord.    Still  even  these  more  highly  speciallxed 
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oontreR  of  the  human  brain  raanifeat  the  same  tendteDcyto 
antoraatic  and  mechanical  activity. 

In  one  i-o«peet,  howerer.  man  differs  from  the  other  (omui 
of  animal  life.  His  i-riV/  jwirer  presides  over  and  direct« 
those  various  processes  which  in  the  lower  animals  are  auto- 
matic, instinctive,  and  largely  involnntary.  In  man  a  few  of 
the  activities  of  organic  life — such  as  respiration,  the  beating 
of  the  heart,  and  the  like — are  transmitted  at  birth  folly 
established,  and  are  entirely  independent  of  the  will.  Other 
processes,  such  as  walking,  writing,  and  the  like,  are  acquired 
after  a  most  cai-eful  direction  of  the  will,  and  laborious  prac- 
tice, and  then  become  automatic.  Still  other  higher  processes, 
Bnch  as  the  psycho-iatellectual  activities  of  the  individual. 
while  under  the  guidance  of  the  will,  conform  to  the  universal 
law  of  automaticity.  Thought  runs  in  certain  well-estab- 
Uahed  channels,  and  ''  Mechanism  in  Thought  and  Morals  **  is 
as  susceptible  of  proof  as  the  automatic  action  of  the  heart  or 
the  InugB  during  the  processes  of  circulation  or  respiration — 
the  only  difference  tteing  that  the  intellectual  and  acquired 
activities  are  nnder  the  guidance  of  the  will. 

A  high  volitional  power,  therefore,  distinguishes  man  from 
the  lower  animals.  Even  the  most  highly  developed  of  these 
lower  orders  possess  limited  volitional  power,  while  some 
would  deny  thai  they  possess  it  at  all.  Many  of  their  acts 
that  seem  to  display  a  high  degree  of  intelligence  and  to  sag- 
gest  the  power  of  voluntary  selection,  prove,  on  closer  eiam- 
iaation,  to  be  merely  the  result  of  unreasoning  instinct  that 
would  not  have  aflmitted  of  any  other  course.  In  man.  on 
the  contrary,  while  his  daily  life  is  largely  made  up  of  vari- 
ous automatic  activities,  still  the  range  of  purposive  selec- 
tion is  large,  so  that  the  "  mechanism  of  thought  and  feel- 
ing" is  madf^  to  serve  the  best  Interest  of  the  Indiridnal 
through  the  guidance  of  the  will. 

In  some  way,  at  present  obscurely  understood^  will  x*ower 
and  functional  activity  of  the  cortex  are  mutually  inter- 
de[>endeut.  Hence  disturbance  of  tliese  centres  in  insanity 
caused  by  impaired  nutrition,  defective  functional  activity, 
or  more  gross  structural  lesions  weakens  the  will  i>ower  of 
the  individual.     The  functional  activity'  of  the  cortical  ceo- 
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tr«A  may  be  romplelely  disarranged  by  InHanity,  and,  as  a  re- 
sult, the  normal  eicercise  of  the  will  raay  l>e  disturbed  if  not 
entirely  ouHpendcd.  At  the  same  time,  howcTer,  the  nctivi- 
tiefi  of  the  basal  ganglia,  no  longer  nnder  the  guiding  and 
controlling  influences  of  the  oortloal  centreR,  continue  auto- 
matically. As  a  result,  purpoaeleu  thought  and  action  of  an 
automatic  character  are  qiiit«  apt  to  follow  those  serions  dis- 
turbances of  the  higher  cerebral  centres  during  attacks  of 
severe  acate  and  especially  of  rlirouir  inAanity. 

The  inference  is  quite  natural  that  in  cases  of  extremely 
active  acute  mental  disease  and  in  a  majority  of  the  cases  of 
terminal  dementia,  there  is  morbid  disturbance  of  that  region 
referred  to  by  Dr.  Lombard  in  tbe  article  prerlonsly  cited  : 
**  the  eentml  nervous)  mechanisms  that  lie  between  the  areas 
that  originate  the  will  impulse  and  the  c«ntrifng;il  nerves/* 
In  many  uaees  of  insanity  that  portion  of  the  brain  that 
"originates  the  will  impulse  "  is  cut  off  by  reason  of  organic 
or  functional  disturbance,  and  consequently  the  areas  that  lie 
nearer  the  centrifugal  nerves  are  left  to  act  independently  of 
will  and  inhibition.  In  Dr.  Lombard's  experiments  these 
areas  acted  with  a  certain  periodical  variation,  owing  to  pro* 
CMMB  of  fatigue  and  recuperation  ;  in  cases  of  insanity  this 
now  re^on  may  display  peculiar  and  persistent  automatic 
AOtlrfty  by  reason  of  cerebral  excitation  accompanied  as  It  Is 
with  loss  of  function  of  the  higher  brain. 

There  is  abundant  clinical  evidence  in  every  hospital  for 
the  insane  of  this  involuntar}-  action  of  cerebral  areas  that 
lie  between  the  centres  originating  will  power  and  inhibition 
and  the  centrifugal  nerves.  In  passing  through  wards  con- 
taining the  chronic  and  dement^^l  insane,  one  is  struck  with 
tbe  eviden(«  on  every  side  of  automatic  atrtivity.  Here  you 
will  notice  a  nmn  walking  backward  and  forward  in  a  mechan- 
ical way  for  hours  together,  until  he  has  worn  a  beaten  path 
In  the  floor ;  theni  will  stan<l  one  who  picks  away  at  a  certain 
place  on  his  clothing  for  an  indefinite  period  until  he  has 
worn  the  garment  through  to  tbe  skin.  Quite  frequently 
will  be  heard  curious,  meaningless  noises,  singular  repeti* 
tions  of  words  or  sentences  entirely  meaningless.  It  is  not 
an  uncommon  thing  for  a  chronic  patient  to  have  some  pecu- 
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liar  word  or  phrase,  or  even  a  single  articulate  Boand  that  be 
will  repeat  in  an  irrelevant  way  for  years.  In  like  manner 
yon  will  meet  with  patient«  who  make  strange  motions  witfa 
the  arms  and  hands,  and  maintain  singular  attitudea  in  a 
met^hanical  way.  Tt  is  difficult  to  arouse  the  attention  of 
such  patients ;  their  monotonoas  repetition  of  wonls  and 
movements  continues  just  the  same  regardless  of  the  presence- 
of  others,  and  with  little  reference  to  any  attempts  made  for 
their  diversion.  All  this  variety  of  automatic  action  and 
speech  indicate  that  the  healthy  functional  activity  of  the 
highest  cerebral  centres  has  been  disturbed  and  partially  sus- 
pended, and  that  other  centres  are  acting  in  a  mechanical 
manner  and  without  the  normal  volitional  and  inhibitory 
control. 

Prolonged  automatic  activity  in  thought,  speech  and  action 
among  the  insane  suggests  a  serious  lesion  in  the  higher  brain. 
The  more  mechanical  and  purposeless  the  acts  and  words  of 
tiie  patient^  the  graver  is  the  prognoBis.  The  nervous  system, 
indeed,  manifests  a  striking  tendency  to  mechanical  repetition 
of  any  process  once  initiated  within  its  centres.  In  health, 
habits  and  personal  idiosyncrasy  are  illustrations  of  the  facil- 
ity with  which  automaticity  is  established  In  the  central  ner- 
vous system.  The  same  tendency  is  equally  noticeable  in  dis" 
eased  conditions.  One  epileptic  attack  is  likely  to  be  followed 
by  another,  and  a  number  of  seizures  renders  the  prospect  of 
others  quite  certain,  until  in  a  short  time  the  disease  becomes 
firmly  established.  Both  mania  and  melancholia  manifest 
tendencies  to  repetitions  of  the  attack,  and  each  new  attache 
renders  the  probability  of  another  quite  certain,  nntU  recnr- 
rency  or  permanent  insanity  ts  established. 

It  is  when  the  inhibitory  and  volitional  functions  of  the 
higher  brain  are  suspended,  and  when  unrestrained  and 
tindlrected  action  occurs  in  those  centres  that  are  nearest  to 
the  outgoing  motor  tracts  that  the  most  peculiar  evidences  of 
automaticity  are  witnessed.  In  the  advanced  stages  of  fevers, 
such  as  t}-phoid  and  scarlatina,  the  higher  functions  of  the 
mind  are  often  suspended,  either  Irom  exhaustion  .or  because 
the  cortical  centres  have  been  disturbed  by  the  severity  of  the 
febrile  action.     In  these  grave  physical  conditions  the  auto- 
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matic  and  parposeless  repedkione  of  vords  and  mnscniar 
inovemeDt«  becomee  quite  notlcoable.  SitbauUus  (endinitmj 
cavphoUnjia,  Iire80me  ntt^rant-e  of  HOme  ]iarticDlar  sound  or 
word  indicate  that  the  higher  cerebral  fonctions  have  been 
BOapended  and  that  the  lower  centreg  are  acting  as  it  were  at 
random  and  without  tlie  direction  of  the  former.  In  tliis  (^ase 
tlie  prognosis  is  grave  becaase  the  vltcd  forces  themselves  are 
waniuK  and  volitional  activity  is  suspended  through  exhaus* 
tion  of  the  t'ortical  ("eutres. 

In  clironlc  insanity  the  prognosis  as  to  mental  recovery  of 
the  ]>aticnt  may  be  equally  grave,  for  the  reat^on  that  healthy 
functional  aotivity  of  the  cortex  has  been  permanently  dis- 
turbed by  the  disease,  which,  thoufch  not  necessarily  fatal  to 
life,  is  most  a*i8nre<ily  so  to  mental  restoration.  The  chronic 
insane  are  extremely  liable  to  develop  objectionable  habltJi  for 
the  physiological  reasons  suggested.  The  special  study  of  the 
physiological  causes  that  underlie  the  peculiar  habits  so  fre- 
quently met  with  in  individual  cases  of  insanity  is  both  inter- 
esting and  instructive. 

Two  laws  underlie  every  form  of  nervous  activity,  and  fur- 
nish a  physiologit:al  explanation  for  the  teudenry  toward  the 
formation  of  strange  habits  and  a  certain  antomaticity  in  con- 
duct and  speech  that  is  so  frequently  oxhibitc<1  by  the  chronic 
insane,  in  whom  it  is  to  be  remembered  inhibitory  impairment 
always  exists. 

1.  The  dis<-harge  of  the  nerve  centres  occurs  along  those 
tracts  that  offer  the  least  resistance. 

3.  The  more  frequently  the  discbarge  occurs  along  a  given 
line,  and  the  weaker  the  inhibitory  resistance,  the  easier  does 
a  repetition  of  the  discharge  become,  and  the  more  certain  its 
permanent  automatic  establishment. 

If,  tor  instance,  in  those  conditions  of  mental  disease  char- 
acterized by  a  weakening  of  the  will  i>ower,  oue  especial  route 
iSf  for  one  reason  or  another,  established  on  account  of  some 
delusion  or  mere  fortuitous  circumstance,  the  probability  is 
that  this  particular  route  will  continue  to  be  tlie  one  most 
fr«*qnently  traversed  by  nervous  force  in  its  passage  from  the 
brain  Co  tlie  periphery.  A  delusion,  an  hallucination  of  sight 
or  beiuing,  some  peculiar  condition  in  the  patient's  enviroa- 
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ment:  may  have  first  initiated  certain  acHone  which,  by  being^ 
tmreeisted  and  hence  repeated,  lead  to  the  establishment  of* 
habit.     Probably  in  Home  auvh  simple  and  purfly  fortnitova 
way  are  developed  the  palling  out  of  the  bair,  tearing  the 
clothing,  walking  in  a  beaten  path,  making  singular  motioiu 
or  uttering  meaningleHS  rounds;  in  fa<>t,  any  of  the  strange 
habits  of  the  insane.     It  matters  little  whether  the  perform- 
ance of  thette  habita  is  painful  or  dUagreeable ;  no  other  attar- 
Dative  seems  open  to  tlie  patient  when,  throngh  weakness  of^ 
will  and  intelligence,  the  morbid  route  has  once  been  estab-i 
lisfaed.    Some  morbid  senAation  in  the  scalp  or  chin  to  act  atf  | 
an  excitor,  or  merely  the  absence  of  anything  of  an  inteUigeot 
character  in  the  mind  to  engage  the  attention,  may  lead  to  the 
pincking  out  of  the  hair  or  beard,  which  impnise,  meeting, 
with  no  resistance,  ftoon  developes  into  a  persistent  habit.   A 
delusion  alwut  the  l>ed  may  lead  the  patient  into  the  habit  of 
BtandJQf;:  up  all  night,  and,  if  not  interrupted,  nothing  short  of 
restraint  will  pi-event  cxhaastion,  so  pci-sistent  will  the  impulse 
become  to  remain  on  the  feet. 

The  imiwrtanre  of  the  early  breaking  up  of  bad  habits 
among  the  insane  will  Ite  readily  understood.  Fortnnately, 
the  same  tendency  to  automaticity  of  action  may  be  utilized  in 
a  good  as  well  as  a  bad  direction.  By  careful  supervisioii,  we 
may  succeed  in  breaking  up  many  u.seles8  and  vicious  bmbila 
by  supplying  some  simple  mechanical  occupation  for  the  hands, 
tiiereby  utilizing  the  automatic  nerve- activity  chai-ai-teri.stic 
of  the  disease.  And  in  doing  this,  we  may  even  seem  to  retani 
mental  deterioration.  Judiciously  selected  mechanical  employ- 
ment among  the  insane  has  become,  therefore,  a  raloable 
means  of  treatment. 

Strange  postures,  cataleptic  attitudes  among  the  insane^ 
particularly  those  singular  positions  assumed  by  patients  mani- 
festing that  particular  group  of  .-iyraptoms,  to  which  tlie  name 
of  kaiatonia  has  been  given  by  some  writers,  possess  the  wmA\ 
interest  for  the  psychologist  a-s  do  the  peculiar  habits  just 
mentioned.  The  significance  of  postures  in  health  has  been 
ably  treated  by  Dr.  Francis  Warner  in  an  article  on  **  Muscu- 
lar Movements  in  Man  "  in  the  Journal  ttf  Mental  Srifiiee  for 
18S9,  April  number.     Ue  says :    **  Postures  depend  upon  the 
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ratios  of  nerve- mu»ctilar  action,  and  to  noine  extent  they  indi* 
oate  the  present  ratios  ol  Btatic  efferent  force  proceeding  from 
(he  centres  concerned.  Observations  show  that  the  postnres 
when  not  due  to  a  present  HtimulnK.  or  when  producetl  by  a  weak 
stimalue  from  witiiont,  such  as  a  sonnd  or  si;rht,  correspond 
to  and  are  signfi  of  the  general  condition  of  the  central  ner- 
vons  system."  These  remarks  are  partieolarly  applicable  to 
the  sin^ilar  attitudes  seen  in  different  cases  of  insanity.  The 
pOsUues  that  are  oftentimes  maintained  for  long  periotls  by  the 
iimiw  are  a  pretty  snre  index  of  profound  morbid  distnrbaDoe 
of  the  central  organ  of  innervation.  Cases  of  melancholia 
aftonita  and  chronic  dementia  affonl  the  most  frequent  illus- 
tratious  of  morbid  posture.  The  fantastic  attitudes  f  rocjueutly 
associated  with  these  two  types  of  meiitaJ  diHease  are 
ondonbtedly  dno  to  the  suspended  functional  activity  of  the 
higher  brain.  In  melancholia  this  saspension  of  tnnction  may 
be  only  temjiorary,  while  in  dementia  it  is  permanent  on 
account  of  stnictui-al  changes  that  have  occurred  in  the  ner- 
vous centres.  In  stuporous  melancholia  the  ideational  centres 
appear  to  be  almost  functionally  inactive.  Either  they  are 
inca|)acitated  by  shock  or  impaired  nutrition  consc<|uent  upon 
a  deteriorated  state  of  the  lilootl,  or  the  slight  activity  they  do 
letftiD,  is  restricted  to  the  evolution  of  a  single  morbid  and 
overvhelmingly  insistent  idea.  The  result  is  imperfect  and 
mivr°i^<^^  motor  activity  notic<«abl«  in  perverted  and  mean- 
IngleM  posture.  The  condition  it^lf,  even  though  it  Is  of  recent 
date,  is  a  serious  one,  and  the  prognosis  is  neceHsarily  sur- 
rounded with  <lonbt.  So  i>rotoand  a  disturbance  of  normal 
fnnotion  in  the  ideational  centres  renders permauent  iuHtability 
of  this  region  extremely  probable,  if  it  is  not  fatal  to  life  itself. 
The  study  of  morbid  postures  among  the  insane  is  a  subject 
of  great  psychological  interest.  The  <-areful  investigation  into 
the  early  development  of  mechanical  attitudes  and  movements, 
and  meaningless  habits  among  the  insane,  wonld  amply  repay 
the  time  and  labor  expended  in  thin  direction,  and  throw  some 
light  ou  the  pi-oceeses  of  cerebnttion  and  their  connection  with 
muscular  movement.  Quite  fre4|uently  a  single  morbid  domi- 
nant idea  induces  the  patient  to  asKume  a  peculiar  attitude ;  to 
this  attitude  no  opposition  is  presented  through  the  damaged 
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inhilUtion  aad  volition,  and,  in  a  BhorC  time,  the  poatnre  be- 
oomee  permanent  by  reason  of  the  oontinned  transmission  o(-J 
efierent  force  along  this  particular  route.    So  iosidioualy  anj 
these  poatQrf>8  developed  that  before  the  phyBician  is  ai 
of  it,  they  have  become  established,  and  the  real  caases  that 
lead  up  to  their  final  eetabliahment  are  lost  sight  of.    Among 
the  chronic  delusional  insane  that  are  well-advanced  toward 
terminal  dementia,  a  single  active  delnsion  leads  to  ai>ecaliar; 
posture  or  movement ;  this  soon  becomes  permanent  because 
the  motor  impulses,  originated  by  the  morbid  insistent  idea 
and  having  met  with  no  resistance,  continue  to  pass  along  thii 
particular  efferent  ronte  nntil  antomaticlty  is  established.  Th«] 
original  idea  that  initiated  the  posture,  in  fact.  oU  active  idea- 
tiou,  may  cease  as  a  result  of  the  brain  disease,  and  yet  the 
peculiar  motor  condition  will  persist. 

Case  II,  represented  in  the  plate  at  the  beginning  of  the 
article,  illuHtrateK  an  attitude  taken  by  a  young  man  8a£feriiig| 
from  melancholia  with  stupor.  At  the  time  the  photograph 
was  taken,  the  patient  was  laboring  under  a  second  attack  of 
the  same  disease,  which  proved  fatal  in  the  course  of  a  few 
months.  He  would  stand  in  the  posture  represented  both  day 
and  night  unless  held  or  restrained.  His  position  was  con- 
strained and  tense,  usually  one  side  a  little  more  elevated  than 
the  other,  his  arms  and  hands  maintained  In  a  rigid  position, 
and  all  his  facial  muscles  in  a  state  of  extreme  tension.  This 
position  was  taken  in  a  very  early  stage  of  his  disease,  at  a 
time  when  It  was  possible  to  elicit  a  few  ideas  from  him.  Xa 
reply  to  the  question  why  he  maintained  this  uncomfortable 
posture,  he  replied  that  he  felt  itositive  his  bowels  would  bei 
more  certain  to  act  were  he  standing  rather  than  seated  orj 
lying  down.  When  asked  to  sit  in  a  chair,  he  always  protested,' 
saying  that  he  (vuld  not  do  so,  and  it  was  only  by  the  exertion 
of  some  force  that'  he  could  be  induced  to  take  a  seat.  His 
position,  if  seated,  was  one  of  intense  constraint.  Generallj, 
he  would  only  half  sit  iu  the  chair  resting  one  thigh,  and 
apparently  partially  holding  himself  up  with  his  feet  or  hands. 
These  peculiar  postures  were  undoubtedly  maintained  partly 
by  the  intensity  of  his  delnsion  and  partly  by  the  failure  of 
inhibition  to  restrain  nervous  energy  from  taking  the  particu- 
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lar  eftereat  roatefl  suggested  by  the  morbid  reasoning.  Had 
th)»  case  entered  a  state  of  dementia  secondary  to  his  acute 
infianity,  we  might  expect  to  see  these  same  attitudes  and 
moremeDto  continned  in  a  mechanical  and  automatic  manner 
long  after  the  active  delnsion  which  first  instigated  them  bad 
oeoaed.  Nerve- muscoUir  activity  having  traverKed  the  ederent 
routes  leading  to  these  particular  groups  of  muscles,  and  hav- 
ing for  so  long  a  time  met  with  weak  resistance,  it  results  that 
this  ronte  becomes  permanent,  as  well  as  the  easiest^  and  in 
this  way  a  morbid  posture  is  established.  IShouId  we  see  for 
the  first  time  such  a  posture  as  is  represented  in  Case  II  after 
it  had  been  established  many  years,  we  should  find  an 
explanation  extremely  difficult.  But  had  we  been  able  to  trace 
its  gradual  development  from  the  active  delnnions  of  an  acute 
insanity,  we  should  quite  readily  understand  the  peculiar  atti* 
tilde  and  its  relation  to  the  mental  condition  at  the  present 
time. 

Case  I  represents  a  peculiar  posture  that  was  maintained 
for  hoars  by  a  patient  laboring  under  an  attack  of  melancholia 
with  stupor.  This  young  man  made  no  remarks ;  he  kept  hia 
eyes  tightly  closed  so  that  the  secretions  would  accumulate 
under  the  lids ;  he  would  stand  or  sit  in  a  rigid  position  with 
his  head  thrown  far  back  on  his  shonlders,  and  any  effort  to 
induce  a  change  of  posture  met  with  firm  resistance. 

Casee  II I  and  IV  show  singular  and  nncomfortable  attitudes 
oocorrlog  in  conditions  of  chronic  terminal  dementia.  The 
postures  were  gradually  assumed  by  the  patients  while  under 
the  writer's  care,  and  yet  so  very  slowly  were  they  initiated 
that  they  became  fixed  and  habitual  positions  before  any 
eepecial  attention  was  called  to  the  fact.  In  this  way  the  i-eal 
CWUM  that  led  up  to  the  final  establishmout  of  the  habitual 
poftare  were  lost  sight  of.  From  what  was  known  of  Cue 
ni.  tlie  impression  would  be  readily  formed  that  the  patient, 
owing  to  deluHinns  of  nnspiriou  or  fnar,  or  a  ilislike  to  seeing 
persons  about,  gradually  acquired  the  habit  of  hiding  the 
face,  as  is  often  witnesfted  among  titnid  and  Inuhful  (.bildreu. 
As  this  pariiruUr  case  became  more  domentcfl,  a  position 
whicJi  was  at  first  assumed  as  the  result  of  an  active  delusion, 
finally  develo|>ed  into  a  permanent  habit,  simply  because  ner- 
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roafir 


little 


to  take 


acttre 


■tttHy  ohtirio— to  Ac 


aad 

CtaeiV 
ra  !■  ika  pielnelochoua 
die  boar  of  risac:  BBlil  bed- 


voaU 

eootiDoovsIf ;  aod  Cbae  lH,  Cro 

mner  aae  marine  rily  la  tbe 

Tbal  Ibeee  |HMiiiie  voald  fae  patafal  lo  a  penoa  m  beeltb, 

eay  oae  can  ilnMuegtieli   by  attempting  to  ■ainliii  nmilar 

iwwithwit  lor  erea  a  fca  aJaatee  at  a  ti^a.   Tbe  anedce  coo- 

■tale  M  tfiwioa,  while  iiif  that  a  entaia  aaoaat  otf  *>statie 
igiiint  loree*'  was  bcinic  tran&wtted  rnatiniioeiily  inm  tha 
mjatUB  within  the  seaMriam  to  the  pcripheiy  over  th>e>  box^ 
faodly  pre-estabtithed  rootee.  Xeatly  all  tbe  beelthj  acCiritiee 
Ol  Biad  appeared  in  theae  caees  to  have  eeaeed,  aad  iheia 
aeeaed  little  WA  beaide  the  men  proeeoaeaol  orsanie  life; 
apparently,  the  entire  energy  of  tbe  seoeoriiun  was  expeaded 
in  keeping  np  thcae  aatniaatic  and  meleee  poeifcieiie  Any 
attempt  to  move  the  arms  into  a  man  easy  poaJtion  was  met 
tf  a  ftrm  rnafaraiffi,  whkh  waa  aot  ■paawmlic,  but  persistent 
in  rhaiaeter. 

In  oonetosion,  it  may  be  said  that  aatomatic  activity  of  the 
cn«bral  centres  in  health  is  quite  largely  under  the  direction 
of  volition  and  iahUntion,  and  the  result  isoMlor  actirity  that 
ia  parponive.  jLaftomatic  activity  of  theae  aaaie  ceatrea  in 
diaeaee  of  the  mind  aeema  to  be  lees  under  the  guidance  of  the 
inhibitoty  power  and  the  will,  and  the  tesoltiBg  action  appeals 
purposeless.  In  pVoportioa,  as  inhibition  aad  ToUtioa  are 
weakened  by  tbe  brain  disease,  to  |nst  that  extent  do  mean- 
ingleaa  aatomsdc  activities  prevail.  Inhibition  and  volition 
both  being  identified  with  healthy  funrtional  activity  of  the 
hi^ieat  centres  in  the  cerebral  cortex,  it  naturally  follows 
that  varying  degrees  of  automatic  muscular  movement  will 
characteiixe  some  acute  and  nearly  all  chronic  insaaities. 


1. — HlBTORlCAl« 

L'liiige, words  for  'time'  are  lonp  pro- 
:>:i>i,'  'preeent, *  and  ^future,'  and  in 
.  Tim«  makes  a  lat«  appearance.  The 
liers,  eren  ParmeDidcfi  and  Hcraclitiis, 
,,Tant«d.  Yet  in  this  period  qnestions 
involved  time;  it  is  certain  that  the 
■L>ra8  repirdiny  number,  dewcended  with 
-nw  apon  Aristotle's  philosophy  of  time^ 
ao's  of  Achilles  and  the  tortoise,  tamed 
«ard  time. 

>sopby  is  said  to  be  summed  up  in  Plato. 

iLhinK  more  indicative  of  the  stains  of 

tto  than  the  following  fonnd    under 

.i.Ll>tical  Index  "  of  Plato's  Dialogues 

ime  iB  theima^  of  eternity  (Tr.  ii,  341, 

>^   A,  B,  C,  D,  E;  Tr.  vi,  155;    Tim. 

i.>;,'eneralion  (Tr.  ii,  338;  Tim.  35,  B, 

ly  the  movements  of  heavenly  bodies 

;  time  to  depart  and  die   (Tr.    129; 

Hbort  compared  witli  eternity  (Tr.  ii, 

498,  D  ;  set^  references  in  Stallbanm); 

not  deserving  of  the  solirjtiide  of  an 

1 ;  608,  C);  time  and  tnne  synonymous 

.  ii,  96;  B«p.  413,  D)."     Time,  per 

•fpcally  contemplated  by    Plato ;    his 

lie  Timieuit  as  above.  Time  is  not  one 

Iven   in  the  Sophist,    (being,   rest, 

rf?noe).    He  conceived  that  motion 

-.ttise  necessary  to  change :   to  the 

rotation  in  a  &xed  circle,  this  being 

Id  BohD'K  CUmIcaI  IJbr&rj ;  noiobera  and 
«t«r  of  Alt  uid  StftUbtam. 


or 

vttli 

OB,  into  tiue.^  llkis  U  the 
10  ATHfeMie,  bot  U  u  radly 
wtt  Plato's  doetrinee  of 
Bwayoa.  In  later  phfloaopben  tlw  protdema  of  time  Aod 
are  cloaely  inTolred.  bat  for  Plato  tiw  Uttsr  is  onlf 
"  tte  power  which  Che  aool  has  of  leeofwing,  vteo  by  itself. 
aoin«  feeling  which  it  experienced  when  in  oompanj*  with  the 
body."  Hi»  illnstration  is  thai  of  impressions  left  in  wax.' 

AxiBTOTLE  was  Uie  first  to  ask  Aair  we  perceire  time.*  He 
did  not  oonceire  his  Kosmos  to  hare  had  a  be^aoiog; 
•U  in  it  is  an  eternally  changing  correUtioa  between  matter 

>  '*FUto  and  other  coovMikMu  ot  Sokrates"  by  George  Grace, 
CLoodoB,  196»)  [II,  M»-aft7.  «ad  noces. 

•  Phjedo.  73,  74. 

»  Alfred  Wm.  Boon,  -'Tbe  Grwk  Phn»>*oi.hen»."  I.  3J6.  WUhdm 
VolkmAoD.  "  Lehrbqeh  der  PxTch  , "  J,  .S7.  Kdwln  WtUaoe,  "  ArtetoCle't 
Ptfcb..'*  Introdoccloo.    Also  Qrot«,  L««es,  eic 
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and  form.*     **  Bfatteris  the  original  subetratam,  while  form 
is  notiiin^  apart  from  form."*     There  are  all  gradations  of 
this,  correlation,  from  clay  bank  to   statae,   from  statue  to 
hnman  Hotil.*     Soul  ranks  with  form,  not  with  matter.     The 
matter  to  which  sonl  stands  correlated,  is  a  natural  body  (i. 
«.,  a  body  having  within  it  an  inherent  principle  of  motion 
imnd  Test)  organi7,ed  in  a  certain  way,  or  fitted  out  with  certain 
capacities  and  preparations  to  which  sool  is  the  active  and 
indispensable  compleinent.*     The  aoul  is  dependent  on  the 
body  for  all  its  acts  and  manlfestatiotLS,  and  brings  to  con- 
^snmmation   what    in    the    l>ody    exists    as    potential  only.* 
,     .     .     We  do  not  say  the  soul  weaves  or  builds  ;  •  we  say 
tiiat  the  animated  subject,  the  aggregate  of  soul  and  body, 
/Ae  man,  weaves  or  builds.   So  we  ought  also  to  say,  not  that 
the  Bonl  feels  anger,  pity,  love,  hatred,  etc.,  but  that  the  man 
with  his  soul  do«s  these  things.     ■     .     .     This  is  true,  not 
>4>iily  in  regard  to  our  passions,  emoCloufi,  and  appetites,  but 
alao  in  regard  to  our  perceptions,  phantasms,  reminiscences, 
reasonings,  efforts  of  attention,  etc.     .    .    .     The  actual  move- 
ment throughout  the«e  processes  is  not  in  tiie  soul,  but  in  the 
body   .    .    .    They  are  at  once  corporal  and  psychical.    .    .    - 
lol  is  tiie movent, inasmQcbasitf/c^'nfDW.ithelocaldisplace- 
nent.  as  well  asall  the  active  functions  of  the  lK>dy — nutrition, 
[-growth,  generation,  sensation,  etc.^     .     .     .     Soul  in  all  its 
'Varieties  proceeds  fromtheCelestial  Body orabodeof  Divinity.' 
The  varieties  of  soul  are  distributed  into  successive 
.     .     .     The  lowest  soul  is   the  primai7  cause  of 
m  and  nutrition ;   it  is  cognate   with   i-elestial   heat.' 
•    We  advance  upward  now  from  the  nutritive  soul  to 
higher  soul,   which   is  at  once  nutritive  and  Benti«nt 
with     multiple     fa<:uUies     and     functions.     .     .     ■ 
isible  perception  with  its  ac^^ompaninients,  forms  the  char- 


*  De  Olo,  Bk.  II.  Ch.  1  (Ed.  Spraagel) :  Wallwx,  op.  ot.,  p.  xU. 

*  ll«uuh.  Z.  8,  lOOS,  b.  n  teq. ;  <>.  3. 1047  &.  tf . 

*  De  ADtma,  II.  i,  4U;   PhyMcm,  II,  S,  IM.  C  8:  Metuph-  H  6,  1(MS, 
OU;I>eUpn«r.  Anltul.  II.  1,  730  A  (t;  De  Celo.  IV,  S,  310«  C  li. 

Uf  Auliiuk,  II,  1  sq. 

Vf  G«D<fr«t.  Anlmil.  II.  t.  p.  791,  b.  M. 

Dr  Anim«  I,  Iv,  p.  406,  b.  IS. 

De  AniuA  II,  W.  p.  41S,  b.  \. 

ISP«Qrot«,  Ibid.  tlO. 

De  AalBft  II,  Up.  731.  b.33. 
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is  that  which  f^ives  thereto  definite  individaal  being.  Matter 
acteristic  privilege  ot  the  animal*  and  admite  of 

many  diversities  from  the  simplest  and  rudest  tactile  sensa- 
tions ...  to  the  full  fire  sensefi.'  .  .  .  The  sentient 
(acnlty.  even  in  itn  latent  stage,  indicates  a  remarkable 
exaltation  of  the  t»oul  in  its  character  of  form.  .  .  .  The 
fioal.  qua  sentient  and  percipient^  reoeivee  the  form  of  the 
perception*  .  .  .  ae  wax  from  a  signet.*  .  .  .  The 
sentient  sonl  (it«  2d  sta^)  reqairee  a  cauBc  to  stimulate  it 
into  actual  seeing  or  hearing,  ...  a  stimulus  from  with- 
out, from  some  individual  object,  tangible,  visible  or  audible* 
but  the  noetic  or  cognizant  soul  (3d  stage)  is  put  into  action 
by  the  abstract  and  universal  ...  so  that  a  man  can  at 
any  time  meditate  on  what  he  pleases*  .  .  .  All  the  objecta 
generating  sensible  perception  are  magnitudes.* 

8ome  pen-eptions  are  peculiar  to  one  sense  alone,  afi  color 
to  the  eye,  etc.  There  are  some  perceivables  not  peculiar  to 
any  one  sense  alone,  but  appreciable  by  two  or  more  .  .  . 
such  are  motion,  rest,  number,  figure,  magnitude,^  **  But  each 
single  sense  perceives  nothing  but  one  single  quality  or  group 
of  qualities.*  .  .  .  There  is  required  then  some  one  func- 
tion of  the  mind,  by  means  of  which  it  gains  perceptions  of  all 
objects.*  .  .  .  some  common  central  organ  of  perception 
in  whic-h  the  separate  conimnnications  of  the  senses  are  com- 
bined ;  ...  .  it  must  within  one  and  the  same  moment  of 
time,  present  befoi-e  itself  two  or  more  reports  of  sense.''''* 
.  .  .  This  exercise  of  comparison,  which  Aristotle  thBB 
assigns  to  the  central  or  the  common  sense,  is  not,  however> 
reetricted  to  the  work  of  distinguishing  the  separate  commu- 
nications of  the  senses ;  it  displfi,\  .s  further  its  synthetic  power 
in  grasping  the  common  properties  which  are  involved  in  the 


111,  p.  4U,  b.  2;  415  a.  3;  III,  I,  p.  494,  b.  2S;  lUI,  p. 


l.p. 
■  De  Anlma  II.  ! 
4SA,  b.  l.S. 

•  Ibid.  II.  xii,  p.  424,  ■.  32.  b.  4. 
«  Ibid.  It,  xii,  p.  434,  a.  19. 

•  Ibid.  U,  V,  p.  417.  b.  S2;  III,  UI,  p.  437,  b.  18. 
'  De  SensQ.,  vil,  p.  449,  a.  M. 

'  Grote'a  Aristotle  II,  18«.196;  De  S.  et  8. 1,  p.  437,  a.  S;  It,  p.  44S, 

•  pBTchoIogv  UI,  7,  p.  431,  a.  U. 

•  De  S.  et  8.  7.  p.  449,  a.  8. 
»  Psy.,  p.  498,  b.  22. 
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«xifltence  of  the  qoalities  of  the  lK)dy.'  For  at  the  ftame  time 
u  we  perceive,  aay  color,  w©  perceive  it,  farther,  as  a  colored 
Biuiatxi  or  viagni  hide  ;  atthe  same  time  as  we  have  the  seosatiou 
of  notes  following  on  one  another,  we  perceive  the  fact  of  nuni  - 
&er;  and  at  the  same  time  again,  as  we  feel  asnrface  hard  or 
aoft,  we  perceive  it  as  some  kind  of  fiyure.  Beyond  these, 
the  particular  objects  of  the  single  senses,  we  require  to 
reo(^Qize  a  number  of  qoalities  ("categories^')  which  enter 
more  or  less  into  each  of  our  sensations  and  which, 

In  Aristotle's  words,  "we  perceive  immediately  in  connection 
with  each  perception."*  Chief  of  these  qnalitiea  or  "cate- 
gories'* were  "  mofion  '■  and  "  rtJtf ;"  next  came  "  nuviber.*' 
Finally,  for  oar  purpose,  Aristotle  remarks:  "  Time  m  Me 
number  of  mntion.*"  Psychologically  considered,  then,  time 
is  an  immediate  {eenfrai)  9en«e'pereeption  of  "  the  number  of 
motion." 

Bat  Is  not  memory  requisite  for  perception  of  time!  We 
are  told  "Memory,  as  well  as  phantasy  (imagination)  are 
continuations,  remnants,  traces  or  secondary  conBC<]uencea  of 
the  primary  movements  of  sense.  Both  of  them  belong  to  the 
same  psychological  department' — ^to  the  central  sentient  prin* 
ciple,  and  not  to  thet'ogitant  or  intelligent  houm/'*  "  In  acts  of 
TCmembraoce  we  have  a  conception  of  past  time,  and  we  recog- 
nise what  is  now  present  to  our  mind,  as  a  copy  of  what  has 
been  formerly  present  to  us  either  as  perception  of  sense  or 
aa  actoal  cognition*;  while  in  phantasms  there  is  no  concep- 
tion of  past  time,  nor  any  similar  recognition,  nor  any  neoes- 
aary  reference  to  our  past  mental  states/'  "  What  is  remem- 
bered is  a  present  phantasm  assimilated  to  an  impression  of 
the  past."*  Aristotle  draws  a  marked  distinction  between  the 
(memorial)  retentive,  and  reviving  functions,  when  working 
uncon»ciouat^  and  insfinctivety,  and  the  same  two  functions 
vhea  Btimalated  and  gnlded  by  a  deliberate  purpose  of  oar 


WtllMM'* 


*  [>e  Anlmi  HI.  1.  p.  438.  s.  15. 

'  De  S.rt  S.,C.  4,  p.44a,  b.  4;  D«A.  11,6,  p.  418«  R.  17. 
AriBtotle,  pBTcb..  Ixxvl-Lxxlx. 
'  lMf;«lo,  Ch.d.  8-10. 

*  De  Xamor.  et.  Bomln.  1,  p.  451, «.  6 ;  p.  448,  a.  10. 

*  Ibid.  I,  p.  448,  b.  23. 

*  Ibid.,  p.  ISO,  m.  30;  4fil.  a.  IS;  Do  Memor..  p.  340. 
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own,  which  last  be  calls  raniaiscace.     He  coiwaden 

••  a  movement  proceeding  bom  libe  ceotre  (h— rt) 

of  wcoBe  to  the  aoal,  and  staiaping  aa  impveMtea  thncapaa; 

while  reminisceoce  is  a  ooostcr-uoTcaMnft  proeeedi^  bwm 

the  Hoal  to  the  organs  of  sense/*^** 

Oq  occasion,  howerer,  he  used  tune  both  to  deool*  ib 
objective  and  a  sabjective  concept.  ''Both  BOtton  and  ttat 
are  thus  eternal,  both  are  also  continnons ;  /or  ciiher  the  tteo 
are  identical,  or  time  in  an  affection  {f'^)  of  motion.*** 

Thus  in  briff,  iim^- perception  with  AriMoOe  warn  a  dirtd 
senae'perception  —  tfie  immediate  fwneUom  of  the  tettlieai 
facHUywaonU;  (hit,  vhetherwuier  tAe premnUttion  ofprimmrf 
feivtntitm  or  of  memory.  We  have  given  mnch  spttce  to  this 
rf^marknhlefirKt  expofiitionoftiinebecaa8eit  is  most  importut 
biitioricaUy,  and  in  its  eesential  featare«  it  has  sorvived  in  all 
ages,  and  is  even  now  the  accepted  theory  of  prominent  psy- 
chologists. 

F0ST-AJU8TOTEXIAK  AN1>  Medlsval  discnseions  of  *'tho 
faculties"  are  important,  in  so  far  as  they  lead  to 
theories.  The  doctrine  of  boqI  hiculties  is  so  old 
Diogenes  Laertins  cites  Pythagoras  as  its  soarce.  After' 
AristotJe,  the  Stoics  found  difficulty  in  af;Tceing  npon  the 
number  of  the  faculties,  and  in  reconciling  any  plnraliry  off 
them  with  the  unity  of  the  soul.  To  these  perplexities  the 
NeoPlatonists  joined  that  of  the  self-conM-ionsneas  of  the 
soul.  Philo  compared  the  relation  of  the  soul  to  the  fa(*nltac»< 
to  that  of  the  bouse  to  its  tenants.  The  Patristic  aathoritic# 
insisted  on  the  strict  unity  of  tiie  sonl.  Tertnllian  subsdtnted 
the  term  ^'Roul-iacnlties'*  for  the  older  term  '*  sonl  parts*'  or 
''soul  divisions,''  and  compared  the  sonl  to  the  wind  which 
blows  the  pipes  of  an  organ  ;  the  pipes  representing  the  facul- 
ties.   Gregory*  of  Naziann  revived  the  simile  of  Plato,  that  the 


'  De  ADinu  I,  Iv,  p.  408,  b.  17;  De  Memor.  1,  p.  450,  a.  30;  U,  p.  4&S, 
a.  10. 

■  Orote.  op.  ct.  ir,31»-21B. 

'  Memoiy  *'  I*  the  permanent  po«Ke*rion  of  a  Bcoiaouft  picture,  as  & 
copy  which  represents  the  object  ot  which  it  is  the  pWlure."  De  Uemor> 
I,  p.  lol,  A.  I.'i.     lie  Hf\An  that  memory  ii*  the  foDCLloD  of  onr  altlmate-j 
faculty  of  KO»e  which  '*  U  alio  that  by  which  we  gain  a  coutdonaoes* 
of  time."    rbl<I..  p.  450,  a.  12. 

*  Meuph.  .\,  p.  1071,  b.  16. 
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soul  WB«  the  driver  of  the  va|?on  ;  and  the  facilities  were  the 
horses.  Bt.  Augustine  develo|>ed  advanued  ideafi  of  raemory, 
bar  with  the  revival  of  AriHtotle  among  the  Scholaetics,  "  the 
faculties"  a^D  rose  almost  to  supreme  discnssion ;  all 
deemed  theiuBolveA  Iwund  to  maintain  the  nnity  of  the  Ronl. 
The  view  of  Thomas  Aquinas  was  that  most  commonly  held, 
i".  e.,  '*  the  faculties,  from  the  essence  of  the  sotU,  »ic*it  a  princi- 
pio  Jluunt.^^'  Ro(;er  Bacon  contended  for  the  ivtutujt  communia 
of  Aristotle,  whose  philosophy  in  general  he  accepted.'  With 
Wm.  of  Occam,  all  thoughts  are  "conditions  of  the  sool."' 
Daring  the  Reformation,  the  orthodox  doctrine  was  defended 
by  Buarez,  while  Melanchthon  held  nearly  to  the  teachings  of 
Aristotle.  Thos  the  opposing  views  of  ''nnity  "  vs.  "  fai-al- 
tles"  occapied  the  field,  at  the  date  of  Descartes,  Hobbes,  and 
Leibnitx. 

KENfc  Descjirteh  followed  the  orthodox  schoolmen  as 
against  Aristotle  in  considering  the  soal  as  one  indivisible 
"thinking  Hubtitance ; ' '  its  diverse  "faculties"  are  bat 
diflerent  tnodfs  of  the  one  ^*/aculfas  cognoscitiva*^ — the 
"thinking  soul."*  Aristotle  at  least  caught  sight  of  the 
mystery  of  onr  perceiving  at  the  single  moment  that  is,  the 
•  lore  and  aftness  '  of  a  series  which  has  past,  and  he  conceived 
apparatus  and  proces-ses  to  account  therefor.  Descartes,  with 
nalvet^,  looked  on  such  mental  acts  as  direct  and  indissoluble 
"  modes,"  or  "  conditions,"  of  the  "  thinking  soul."'  In  this 
conception  is  the  foundation  of  his  philosophy  ;  tiie  soul  sees 
directly;  ideas  are  intuitions,  "  the  innate  power  of  thought 
It*^;"  "they  are  in  the  mind,  and  when  exercised,  are  per- 
ceived to  have  been  there  before."'  Certain  of  these  innate  con* 
ceptA  lie  at  the  foundation  of  all  the  n-st ;  without  them  no 


'  For  full  relereoce*  for  ftbove  tee  VolknuuiD't  Ptjcbologi«  (1686),  I« 

'  KrdmAaD'l  UUt.  Phitos.,  I,  478-481. 

•  Ibid.,  MM. 

•  pAM.dv  IJiTel,  47t<].;  Med.  «Dd  of  II,  IV;  VI,  TT.ftc;  Prin.  d. 
rtillot.  [,  LIII ;  Kqdo  Fltcber— D«tcarTefi*ad  hU  School— Tr.  Oordj,  p. 
41t». 

'  I^Mr  to  Vftcler,  Kor.  17th,  ]Md;  Ed.  Els.  1,  Ep.  IIC;  Ibid.,  Ep. 
lOa;  l>rlDc.  I,  $  ft7-«9:  Med.  III. 

•R^.m.n.  an-214;  V,  3X;  M«d.  V.M;  Erdnuiua'ft  IlUt.  PbUoi^ 
Hough.  Tr.  ft,  20. 


460 


NICBOL0: 


kind  of  ooQceptioa  of  anything  is  possible.     Space  and  time 
arv  guch  direct,  innate,  and  fundatnenUU  eoncepta. 

Descartes  makes  one  adranoe  opon  Aristotle,  in  speciallf 
distlngaishing:  duration  from  the  "nnmbering  of  motioo." 
"We  shall  also  have  most  distinct  conceptions  of  dnration. 
order,  and  number.  iJ  in  placx*  of  mixing  up  with  oar  notions 
of  them,  that  which  properly  belongs  to  the  concept  of  snb- 
^anoe,  we  merely  think  that  the  duration  of  a  thing  is  a  mode 
under  which  we  conceive  this  thing  in  so  far  as  it  continues  to 
exist;'"  '*for  we  do  not  indeed  conoeire  the  duration  of  things 
that  are  moved,  to  be  different  from  the  duration  of  things 
that  are  not  moved. "^ 

DesGartes  distinguished  two  kinds  of  thought — *'  aottTo" 
and  "  passive;  "  the  active  are  the  "different  modes  of  will- 
ing;" the  "passive"  include  time-perceptions.  Yet  time 
was  not  with  Descartes  a  iteuse  i>ert«ption  as  with  Aristotle ; 
his  time- percept  ions  spring  innately  **frwn  the  inteJIect  "  or 
soul  ''alone."' 

Tet  Descartes'  physiolog)'  is  not  always  easily  harmonixed 
with  his  philosophy,  nor  bis  mechanical  explanations  of 
memory  with  f;ji/i}tli/  lunate  intuitions  of  time.  Ue  says 
**  Kecollections  are  traces  of  images  on  the  brain  "  —  '^  traces 
of  previous  movements  left  in  the  brain  like  folds  in  jtaper;  -* 
the  movements  of  the  vital  spirits  through  these  traces  ''be- 
come for  the  soul,  occasion  and  opportunity  for  calling  forth 
ideas  which  resemble  them."*  "By  memory,  we  connect 
present  and  past."  "When  I  think  of  myself  as  now 
existing,  and  recollect  besides  that  I  existed  some  time  ago, 
and  when  I  am  conscious  of  various  thoughts,  whose  number 
I  know,  I  then  acquii-e  the  ideas  of  duration  and  number, 
which  I  can  afterwards  transfer  to  as  many  objects  as  I 
please."'  Descartes  tells  us  *'the  movements  of  the  braJn 
affect  the  soul  or  mind."'  **  Perception  is  impossible  without 


; 


'  Prin.  d.  Phil..  I,  LV.  137. 

•  Ibid.,  I,  LVII.  (Tr.  Ed.  Edinburgh,  1873.) 

*  Ibid..  I,  XXXII;  Med.,  II,  etc. 

*  Notn;  ad.  proxr.  uuodd.,  p.  186-18S:  Erdajann  pp.  ct.  II,  38. 

•  Med.VI.  SS;iri,4a. 

'  Prtn.  d.  Phllo.  I,  XLVIU,  170. 
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the  body."^  "  From  the  motion  of  the  body  alone,  can  tfaB 
Tarioas  sensations  I*  excited.*"  '*  The  soul  perceires  only  in 
flo  fftr  as  it  is  in  the  brain.'"  Vet  he  as  distinctly  says  "^ by 
the  omnipotence  of  God,  the  mind  can  exiat  wtthoat  the 
body,''*  and  one  of  his  commentators  says  '*  according  to  the 
fundamental  priucipleH  of  his  philoHuphy,  mind,  on  account  of 
its  absolute  diversity  from  body,  ia  supposed  to  hold  no 
immediate  converse  with  matter,  but  only  to  be  cognizant  of 
it  by  means  of  its  own  niodi6cation»<,  determined  hj-pcrphysi- 
cally  on  occasion  of  certain  aSections  of  the  body  vith  vhich 
it  is  conjoined."*  Kuno  Fischer  shows  that  it  was  these  un- 
certainties or  contradictions  of  Descartes,  which  led  in  oppos* 
log  directions  to  the  occasionalism  of  Oeulinx,  the  systems 
of  Malebranrhe,  of  Spinoza  and  of  I^ibnitJt.'' 

Thohah  Uobbes  declared  that  the  soul  is  known  only 
through  faith,  and  is  not  a  subject  of  philosophy;  he  was  the 
first  lo  confine  his  specnlations  to  "mental  facta,"  avoiding' 
«oguatlve  "faculties;"  though  he  did  at  times  "see  the  need 
411  some  other  senate  to  take  note  of  sense  by,"  be  yet  pro- 
4aged  so  much  that  is  explanatory  in  the  unfathomed  p^^o- 
«eMe»  o(  thought,  as  bravely  to  declare  "that  all  that  la 
wanted  to  account  for  such  introspective  consciousness  could 
be  found  in  memory.'"  He  says  all  sense  and  all  thought  are 
**  subjective;  "  are  "  somethingthat  lies  entirely  in  us ;  "  "yet 
isas  mechanical  OS  nature."  "According  to  a  universally  valid 
law  of  nature,  the  affections  of  the  sense  organ,  when  the  im- 
prvesion  has  ceastMl,  must  continne,  and  this  echo  of  the 
impression  is  called  memory,  thought,  or  imagination.  It  ia 
so  inseparable  from  the  sensation  that  it  may  be  compared  to 
a  sixth  sense  accompanying  the  rest.  .  .  .  Like  uiater 
trovbted,  an  organ  of  miute  wHi  remain  in  motion,  .  .  . 
in  that  caw  the  correeponditu/  ph(tntaj*m  w  raUed  imaijination ; 
or  memory^  i/ it^ard  ia  had  fo  the  fact  of  the  lapse  of  time, 
vhich  like  dintanc^  in  space,  w  found  to  rrnder  the  phan- 


'  lUd.  n.  ST. 

*  P.  d.  P.  IV.  CXCVII. 
»  Ibid.  IV,CXCVI. 

*  Rtply  CO  the  Mveral  objactloiu— Prop.  14,  (Tr.  Edinburgh,  1$73.) 
'  lUd.  Note,  p-  'iOO;  where  mm  seven!  rvfereooe*. 

*  '*  Uobbes  "  bj  George  Croom  Itobertton  (ISM),  p.  IM. 
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withont;  und  each  are  perception ,  thinking,  doabting,  believ- 
ing, reasoning,  knowing,  willing,  and  all  the  different  aotings 
of  onr  miod  ;  which  we,  Ixiing  conHcdoas  of  and  obBerring  in 
onrselTes,  do  from  these  receive  into  our  nnderstanding  as 
distiDct  ideas  as  we  do  from  bodies  affecting  our  eenses.  This 
source  of  ideas  every  man  has  wholly  in  himself.''*  One  of 
tte  fundamental  acts  or  powers  of  mind  is  that  of  **  bringing 
two  ideas,  whether  nmple  or  complex^  together,  and  setting 
them  by  ont-  another  jto  as  to  take  a  t^iew  of  them  at  once 
.  .  .  by  which  it  gets  ail  its  ideas  of  rela4ions.^"  He 
devotes  more  Uiaii  one  chapter  to  "  rc/o/iww,"  which,  I  believe, 
though  dtBtined  to  an  imj)ortant place,  are  here,  for  the  fir»t 
time,  brought  onto  the  jmyrhfilogicai  JieUl,  as  sejMrate  menial 
tkments — snrely  the  mark  of  an  epoch,  good  or  bod.  Locke 
tells  us  that  relations  "  consist  in  the  consideration  and  com- 
paring one  idea  witii  another.*"  Had  he  been  asked  what 
"  considering  and  comparing"  were,  he  probably  would  have 
said.  *'  the  act  of  perceiving  relations."  He  says  *'  the  ideas 
of  relations  are  often  clearer  than  the  subjects  relate*!."*  He 
devotes  a  good  share  of  his  work  to  proving,  against 
Deaeartes,  that  ideas  are  never  innnfe,  yet  it  is  fundamental 
with  bis  own  system  that  these  "  relations  "  are  perceived 
intuitively.  With  simple  relations,  "  the  mind  is  at  no  pains 
of  proving  or  examining,  but  perceives  the  truth,  as  the  eye 
doth  light,  only  by  being  directed  toward  it.  Thus  the  mind 
perceives  that  white  is  not  black ;  that  a  circle  is  not  a  trl' 
angle ;  that  three  are  more  than  two,  etc."*  '*  In  every  step 
PMion  makes  .  .  .  there  is  (and  must  be)  an  intuitive 
knowledge."* 

Locke  classifies  time- perception  as  partly  sensation  and 
partly  reflection.  He  sums  up  bis  chapter  on  our  subject  with 
six  propositions:  "(1)  By  observing  what  passes  in  onr 
Binds,  bow  our  ideas  there  in  train,  constantly  some  vanish 
■Dd  others  begin  to  appear,  we  come  by  the  idea  of  tnccession. 
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(2)  By  obeerring  a  distance  in  the  parte  of  thia  8nooe«sioa, 
we  get  tb«  id*«  o(  daration.  (3)  By  seoaatioD  observing  cer- 
tain appearances,  at  certain  regular  and  aeeming  equidistant 
periods,  we  get  the  ideas  of  certain  lengths  or  meaBima  of 
duration  as  minutes,  honra,  days,  years,  etc.  (4)  By  being 
able  to  repeat  these  measoree  of  time,  or  ideas  of  stated  length 
of  duration  in  our  minds,  as  often  as  we  will,  we  can  oome  to 
Imagine  dnnition  where  nothing  does  really  endnre  or  exist: 
andthns  wc  imagine  to-morrow,  next  year,  or  seven  yeara 
hence.  (5)  By  being  able  to  repeat  ideas  of  any  length  of  time, 
as  of  a  minute,  a  year,  an  age,  as  often  as  we  will  In  our 
tbought«,  and  adding  them  one  to  another,  without  ever  com- 
ing to  the  end  of  such  addition  any  nearer  than  we  can  come 
to  the  end  of  number,  to  which  we  can  always  add,  we  oome 
by  the  idea  of  eternity,  etc.  .  .  .  (6)  By  considering  any 
part  of  Infinite  duration,  as  set  out  by  periodical  meaanres, 
vecome  by  the  idea  of  what  we  call  time  in  general.^'  He 
says  "  by  reflection,  we  xwrceive  directly  and  intuitively  the 
time-relation  between  these  ideas.'"  ''Most  of  the  denomina- 
tions of  things  received  from  time  are  only  relations.''* 
.  .  .  ''  When  one  fixes  his  thoughts  intently  on  one  thing 
.  .  .  he  lets  slip  out  of  his  account  a  good  part  of  that 
doration,  and  thinks  that  time  short.''  He  denies,  as  against 
Aristotle,  that  we  get  our  idea  of  succession  from  motion.'  If 
motions  are  too  slow,  he  says,  we  do  not  perceive  their  suc- 
cession ;  if  too  fast,  neither  their  duration  or  suooeesion.  The 
following  presages  psycho-physics:  "Our  train  of  ideas, 
when  awake,  probably  succeed  one  another,  in  our  mind  at 
certain  distances,  not  much  unlike  the  images  of  a  lantern 
turned  round  by  the  heat  of  the  candle.  This  appearance  of 
theirs  in  train,  though  x>crfaaps  it  be  sometimes  faster  and 
sometimes  slower,  yet  I  guess  varies  not  very  much  in  a  wak- 
ing man  ;  so  has  a  certain  de^rre  of  f/uick-ness,  with  bounds 
beyond  which  it  can  neither  delay  or  hasten.  .  .  .So  that 
to  me  it  seems  that  the  constant  and  regular  succession  of 

'  "  Whenev«»r  the  memory  brings  any  Idea  into  actual  view,  It  le  wtth 
a  coDfcloaaaeds  that  It  had  beea  there  befon,  and  waa  not  wholly  ■ 


stranger  to  the  mind." 
■  11,  xxvi.  3. 
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in  a  waking  man  is,  ae  it  were,  the  mftaflure  and  fltandard 
of  an  other  successions.'"  He  says  "  no  two  part*  of  duration 
can  Ite  oui-tJiinly  known  to  be  eqnal.''  ..."  Time  is  not 
the  measure  of  motion,"  bnt  space  and  time  .  .  .  "time 
is  to  duration  what  place  is  to  expansion.'"  In  a  word,  time 
with  Ix>cke  was  an  iutuilive  |»crceptioii  of  relation  between 
Biiooeflsive  dnrative  ideas  ;  his  discussions  show  much  advance 
in  our  subject. 

Leibnitz  conceived  the  universe  to  comprise  an  infinite 
number  of  individual  sonl-nnits  or  monads,  without  causal 
relations  to  eaeh  other;  by  pre- csta  bit  .shed  harmony  each 
monad  developed  within  itself  a  psychic  life,  •'mirroring"  or 
corresponding  to  the  world  within  a  certain  scope  around  it.' 
Fa<*ultieH,  he  declared,  "  were  but  fictions."  The  soul  did  not 
think,  feel  anil  perceive  j  bnt  thought,  feeling,  perception,  joere 
the  soul  it«elf  under  dlfierent  forms  of  activity.  Time  was  one 
of  these  forms.*  All  thoughts  were  innate;  "the  mind  itself 
is  innate;"  "all  soul  life  develops  from  within  itself."' 
Time,  therefore,  is  innato,  and  bnt  a  *'  phenomenon  "  of  soul 
development.'  I^eibnitz  can  with  more  consistency  than 
Descartes  declare  ideas  to  be  innate,  as  in  bis  system  <ach  of 
his  monads  mirrors  every  event  in  the  entire  universe.  Each  is 
unro/ijvct'x/ri  of  all  below  a  certain  stage;  thus  all  sensations 
and  ideas  are  in  the  mind  from  the  b^inning,  but  rise  to  con- 
srionsness  only  when  apperoeived.'  Characteristically  of  bis 
system,  he  says  space  and  time  "express  possibilities;" 
"  they  arc  of  the  nature  of  eternal  truths,  which  relate 
equally  to  the  possible  and  to  the  existing;"  they  de- 
termine existence  in  some  of  its  relations,  and  lis  such 
are  logically  prior  to  any  given  form  of  eiistenc**.  "Time 
(not  duration)  exists  only  as  events  are  oocnrring,  and 
the  relation  of  their  succession."    Time  is  purely  rela* 


'  II,  xtT,e-ia. 

'  II,  XV,  5. 

*  I>r  nhen.  rrid.  p.  444;  a  Bayle,  p.  1A{». 
»  Prln.  il.  1.  N«t.,  p.  714. 

■  Oonpare  Xoveaox  Eiuli,  UV,  U,  Ch:  1;  1,IV,  1;   i.Ba7le,  p.  IN; 
A.  amrte. 

I     *  k.  BorKUftt,  n.  730:  a.  Bayle,  p.  187;  Moiudologle,  p.  706;    dyit«m 
KoTMti,  p.  137 ;  PrlD.  d.  1.  Nat.,  p.  710 ;  %d.  Du  Bosws,  p.  740. 
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tive  and  ideal;'  a  relation,  he  says,  caanot  be  in  the  thing 
vhich  it  relates  ;  ''can  not  hare  one  leg  in  one  object,  and  the 
other  leg  in  the  other. ' '  Tlie  relation  exists  alone  in  the  mind ; 
yet,  if  all  object«  and  events  were  annihilated,  time  and  space 
would  still  have  their  ideal  existence  in  the  intelligence  of 
God  as  Uie  eternal  oonditions  of  all  phenomena.  Leibnitz 
gives  OS  few  psychological  details  of  time ;  he  included  all 
vagnely  under  his  VoruMi un'jskrafl .  He  was  perhaps  the 
first  of  modems  to  emphasize  some  reqaireraent  for  '*  joining 
the  manifold  in  one.'" 

Christian  Wolff  clarified  the  ideas  of  Leibnitz  with 
greater  Induencc  npon  German  psychology  in  general  than 
on  oar  particolar  sabject.' 

8iB  Isaac  JIewtok*  and Samubl  Olahkb  (the  latter  by  w)n- 
troversies  with  Leibnitz*)  focased  to  clearer  definition  the 
thought  of  their  day  regarding  space  and  time. 

Geobge  Bkkkelky  instituted  one  of  the  greatest  epochs  in 
psychology  by  first  disclosing  the  complex  make  up  of  seem- 
ingly elemental  sensations,  but  gave  attention  to  space  rather 
than  time.  '*  When  abstracted  from  the  succession  of  ideas  in 
our  mind,  I  can  form  no  idea  of  time  at  all ;  it  is  nothing."' 
He  looked  upon  time  perception  as  an  act  of  reason  rather 
than  of  sense.  "Sense  supplies  images  to  memory;  these 
become  subjects  for  fancy  to  work  upon.  Reason  considers 
and  judges  of  the  imaginations."  *'  Number  is  no  object  of 
eense."  '*  The  mind  so  far  foi-th  as  sensitive,  knowetii  noth- 
ing.*" "There  is  that  in  us  not  given  by  sense,  though  it  is 
only  in  a  latent  state."  Yet  with  Berkeley  ideas  were  not 
innate  preconditions  as  with  Descartes ;  all  thoughts  are  the 
direct  gift  of  Qod  ;  for  as  processes  and  laws  Lhey  fall  directly 
from  His  will.* 


'  Opera  Phlln<t.,  p.  681,  TBI. 

*  Ei].  III.  Kd.  DtiS  Botiea,  op.  Phil.,  438. 

'  His  v:\\\ft  depAFture  from  iXbnltz  Is  that  he  denied  that  all  monad* 
are  perceptive. 

*  Newiou  thoujEht  the  omolpreiieut  existence  of  the  Deity  coastltuCed 
»pat-«  and  time.     Priucipia,  Ch.  1. 

*  CoiuplPt<>  WorkA.  I^nndoD,  1733-li. 
■  PrlQ.  of  Uumnu  Kaowl.,  I  W. 

'  Ibid.  XXV;  SirU  {  S88,  805. 

*  See  CampbeU  Frazer's  Berkeley,  PhUa.,  1881. 
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DAvm  HuHE  wafi  critical  rather  than  constructire.  From 
Arifttotle,  we  have  seen  the  requirement  (or  some  "faculty'^ 
to  join  the  iiianifotd  of  mind  sU^ily  forcing  it^eU  upon  con- 
sideration. Unme  stripped  the  problem  of  vagtieaefts.  After 
reducing  mind  to  a  sua'^osiou  of  impreesions,  ideas,  and  rela- 
tions, he  de4:^Iares  at  the  end  of  hia  treatise :  "  All  my  hopes 
raniflh  when  I  come  to  explain  the  principles  which  unite  our 
Bive  percept iouM  iu  our  thought  or  cooftcionaneeB. 
In  short,  there  are  two  principles  which  I  can  not 
render  consistent,  nor  is  it  in  my  power  to  renounce  either  of 
tbem,  viz.,  that  all  our  dintinct  pt^rcepttong  ore  dimdnct  expe- 
riences, and  that  fhe  mind  nevtrr  perceives  any  real  connection 
among  diatinci  exvitences.  Did  our  perceptions  either  Inhere 
in  8omethiQ(;  simple  or  individaal,  or  did  the  mind  perceive 
•ome  real  connection  among  them,  there  would  be  no  difficulty 
in  the  case/"  Here  is  the  etisence  of  our  time-problem  set 
forth  for  the  first  time  with  isolated  eiplicitness.  if  yet  im- 
perfectly. It  is  perhaps  the  cU^arcst  proof  of  Hume's  great- 
neea,  that,  seeing  the  difficulty,  and  not  seeing  the  answer,  he 
refrained  from  a  "  system." 

Following  Locke,  Hume  re<-ognized  ''perceptions  of  rela- 
tion "  to  be  the  "essence  of  cognition.'"  Perception  of  time- 
relations,  thus  became  an  act  of  reason — something  more  than 
sense.  All  reasoning  ''consists  in  nothing  hut  rumparison 
and  diBCOvery  of  the  lelations,  either  constant  or  inconstant, 
which  objects  bear  to  e^ch  other."'  Tet  all  he  can  explain  of 
relation  is,  "  that  quality  by  which  two  ideas  are  connected."* 

With  Hume,  *'  the  ideas  of  space  and  time  are  copies  of 
imprts/tiojiA  petXfived  in  a  parfiruior  iuauner.  The  idea  of 
aaoeMary  connectiou  is  merely  the  reprodactiou  of  an  imprea- 
sion  which  the  mind  feels  compelled  (o  conceive  in  a  particu- 
lar Banner."  Our  idea  of  time  "  is  derived  from  the  succes- 
alon  of  onr  perceptions  of  every  kind."*     "  AU  impreftsiona 

'  Work*  (ed.  1854),  IU  Ul ;  Hume  uyi  U  will  erar  be  tmpowtbl*  to 
dMdd*  u  to  tb«  DrifflQ  of  itnpresBioni — p.  113. 
■  Kocy.  Brit. 

*  IMd.  1, 100. 

*  IbM.  1.  3». 

*  Ibid.,  p.  M.  Ilumfl  thinks  thit  tfae  fde«  of  duntioQ  I"  derived  from 
«toc««*loii  of  cbknf^e.  "  We  aMncIittn  the  continual  tDCC««8lnnii  of  oar 
mlad  wUh  •teaidfoAt  objects  ;  thU  xlves  lu  the  Idea  of  their  (the  8t4.>»d- 
taat  ob|ieou)  duratloo ;  without  this  aanocUte  lueceutoa,  thrj  would 
not  appisar  In  Clmo."    pp.  00,  67. 
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cjffc/  or  rather  thf  essence  of  relation.*^ 

Uaktx.ey  first  Bongbt  to  carry  hat^k  much  of  psychology  to 
physiology,'  yet  conceived  memorj-  and  time-perception  to  be 
fiindameutul  uctH  of  mind. 

CONDii.i,A(;,  nlmndontng  Tx)cke,  declared  "all  our  knowl- 
c-dge  and  all  our  facnities  to  be  derived  from  sensations.'"  A 
MsnHation,  which  "  preserves  its  vivacity,"  becomes  attention. 
**If  a  Ht^nsation  acquire  greater  vivacity  than  the  former,  it 
will  become  in  its  turn  attention.  .  .  .  Our  capacity  of 
eensatioUf  therefon!,  is  divided  into  the  sensation  wc  have  had, 
and  the  sennation  we  now  have ;  we  perceive  them  l>oth  at 
once,  but  we  perceive  them  differently ;  the  one  seems  as  past} 
the  other  as  present.  The  name  of  senjuition  designatea  the 
impression  actually  made  upon  our  senses  (present);  and  it 
takes  that  of  memory  when  it  presents  itjielf  to  us  as  a  sensation 
which  has  formerly  been  felt  (past).  Memory  is  only  the 
transformed  sensation.  When  there  is  doable  attention  (to 
present  Hensatiou  and  ]»aHt  memory)  there  is  comparison ;  for 
to  be  attentive  to  two  ideas,  and  to  compare  them,  are  the  same 
thing.  But  we  can  not  compare  them  withoutperociYingsome 
diflerenee  or  some  resemblance  between  them ;  to  perceive  such 
relations  is  to  judge.  The  acts  of  comparing  and  judging, 
therefore,  are  only  attention  -,  it  is  thuK  that  Keusation  becomes 

successively,  attention,  comparison,  judgment 

Nombcring,  imagining,  wondering,  having  abstract  ideas,  hav- 
ing ideoji  of  lime  and  number,  knowing  general  and  particular 
truths,  are  only  different  ways  of  attending;'"  i.  e.,  are  but 
different  successive  combinations  of  sensation. 

Thus  by  Coudillac,  for  the  first  time  in  history,  is  absolntely 
the  whole  of  mind  conceived  to  be  but  different  snooesaiYe 
combinations,  derived  from  a  like  source  and  of  essentially 
like  nature ;  the  insufficient  praise,  which  is  bestowed  upon 
Oondillac  for  this  position,  is  indicative  of  even  a  present  lack 
of  appreciation  of  its  pre-eminent  truth  aud  importance ;  a  truth 
Coward  which  all  modem  psychology  seems  gradually  tending. 

It  is  just  to  Fkteh  Bkown,  Bishop  of  Cork,  to  note  that  he 

*  Hce  hU  Theory  of  VlbratiiuKilei. 

*  Tralt^  d.  S<>oiatloi»,  p.  1  iq.  For  condeosed  expoclUoo  •••  first 
ehBpt«n  of  hl0  I.o^l()ue. 
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had,  perhaps,  previonsly  arrivod  at  a  similar  ronoe; 
though  indefinitely.  Condlllac  preserved  his  belief  in  the 
as  an  entity ;  hia  follower,  Db  Tract,  abandoned  sacb,  white 
Caranih  and  Helvetiub  avoided  theqaestion.  Oabaiiia,fnr 
the  French,  inau^rated  the  epoch  of  considering  psyefaologj 
as  entirely  dependent  on  physiology.  That  part  of  his  work. 
which  has  moHt  bearing  npon  the  matter  in  hand,  is  bis  pliyt- 
iological  difierentiatiou  of  internal  from  external  seme. 
Hblvktius'  views  are  practically  those  of  CondiUac*.  Fbak- 
CEsc'O  Maria  Zannotti,  an  Italian  disciple  of  Hartley,  heW 
developed  conceptions  of  time- ah  ho  ciat  ions.* 

IXMA^f UEL  Kant  took  np  the  problems  stated  by  Home ; 
these  were  the  mysteries  of  Mental  Veracity  and  of  the-  Uidtjr 
of  Diversities.  For  the  solntion  of  these  questions  Kant  started 
with  traditional  belief  in  the  dnalistic  entities,  sonls  and  thinga- 
in-themselves.'  His  day  had  not  outgrown  the  error  of  oono^- 
ing  the  soul  or  mind  to  be  the  direct,  active,  and  sole  organ  of 
thought;  according  to  this  view,  things  are  known  aad  seen 
immediately ;  the  bodily  organism  is  looked  npon  as  a  mere 
spy-glass,  or  rather,  is  practically  n^lected  altogether.  To 
Kant's  clear  mind,  the  first  essence  of  ultimate  material 
entity  was  plainly,  in  the  light  of  the  discnssions  of  his  day, 
immunity  from  change;*  inasmuch,  therefore,  as  to  him, 
there  was  nothing  but  souls  and  things,  since  change  coold  not 
happen  to  things,  there  was  no  alternative,  but  that  such  mnst 
be  an  eflect  or  characteristic  of  mind.'  This,  then,  is  the  first 
fundamental  thought  of,  and  key  to,  Kant:  The  cause  of  aUM 
change  lies  in  (he  mind.  Bnt  mental  change  means  mentiU  di-  ■ 
Tersity;  and  having  started  with  the  unity  of  the  soul,  Kant 
was  compelled  to  look  npon  mental  Unity  of  Diversity  as  an 
nltimately  insoluble  mystery.  Now  comes  the  supreme  merit 
of  Kant,  in  that  he  inserted  a  clear  wedge  of  distinction 
between  the  causative  and  the  caused  within  the  mind.  He 
saw  that  diversity  was  a  charaoteristie  of  the  product  or  con- 
tent of  mind,  while  unity  was  i-harai-teristic  of  the  way  this 


I 


See  his  De  rHomme,  Vol.  T,  c.  It;  De  TRitprlt,  Ch.  I. 

D«Ua  forza  attrallva  dclle  Idei.  (1747  (?;  to  1790J. 

Critique,  3d  Ed. ;  Meiklejoha'«  Tr.;  pp.  23,  46,  1(M,  167,  eCo. 

Ibid.  ^,  136,  etc. 

Ibid.  a£,  3S.    To  Kant  oar  bodily  org&ni«m  wm  bat  more  **  ttitaft.' 
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content  was  held  or  bonnd  together  within  or  by  the  Boul ; 
Close  at  hand  follows  Kant's  great  demerit  and  confnaion. 
While  he  is  clear  and  consistent  throaghont  in  diatingnishiag 
the  diverse  content  from  the  unitary  form,  he  is  neither  clear 
nor  consistent  anywhere,  in  distinguishing  Iwtween  unitary 
form  as  cau^e,  and  aa  some  sort  of  conscious  result — self-con- 
scious, even  though  be  might  conceive  that  reHult  to  be,  in 
ddusive  distinction  from  other  mental  content  or  result. 

Time  with  Kant  is  an  d  priori  form  of  mind  (p.  22).  But 
conlusiou  and  contradiction  is  lietrayed  in  this  phrwte  from 
the  outset ;  does  he  mean  mind  as  cause  f  or  mind  as  result y 
as  rontcntf  Surely  a  result,  a  content,  never  is  till  it  is, 
therefore  the  term  d  priori  is  never  in  any  way  applicable  to 
it ;  yet  we  shall  find  Kant  continually  speaking  of  time  as  an 
d  prion  intuition,  and  claaaifying  intuitions  as  content  of 
mind. 

This  confusion  is  vital  to  Kant's  philosophy ;  to  understand 
it  we  must  discover  ita  origin.  It  will  be  noted  thathefirst  In* 
veetigates  space,  and  most  profoundly ;  then  he  places  time 
on  precisely  the  same  basis  as  space,  as  a  '*  form  of  thought." 
Now  when  we  consider  sight,  and  remember  that  Kant  was 
little,  if  at  all,  familiar  with  poat-Berkelcyan  psycholog)'  which 
splits  up  space- perception  into  disparate  elements,  we  easily 
discover  how  he  became  impressed  with  the  apparent  unity 
of  the  visual  field,  in  contradistinction  to  its  diverse  objective 
content ;  here  "nothing  objective  is  added  to  the  field,  when 
two  objects  appear  beside  each  other;"  this  apparent 
"  besideness  "  is  nothing  added  to  the  objects,  or  to  their  ob- 
jMAtrity,  or  to  the  objectivity  of  the  whole  field ;  it  ia,  so  it 
appeared  to  Kant,  something  apart  from  objectivity,  from 
i;  he  called  it  an  "intuition."  These  objects  are  not 
thought  beside  each  other;  they  merely  are  In  that  mental 
wpeoi<  In  this  way  space,  in  the  abstract^  appeared  to 
hSa  lometiLing  apart  from  objectivity ;  Kant  identitii'd  beside- 
with  space,  the  apparent  unity  of  abstract  space  with  the 
^parent  unity  of  the  visual  field  ;  he  assumed  that  the  nlti- 
mate  oaose  of  both  lay  in  the  unity  of  the  soul.  Conceiving 
both  to  be  attributes  of  mind,  in  order  to  designate  "  the 
field  **  from  its  objects,  and  space  from  its  make-up  content,  he 
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called  the  one  "  maUer,"  the  other  ''  form.'*  Fallin;^  in  with 
the  confusion  of  ages,  in  using  mind  indiSereatlj  aa  an 
eqaivalcDtbotbof  soalaod  of  con£cioasncs&~that  ia,  as  caum 
and  aft  result,  it  was  easy  for  him  to  fall  into  like  oonfnsion  as 
XA>/orm»  of  mind,  and  as  to  space  and  time  as  snch  forms  ;  at»J 
finally  he  accustomed  himself  to  declare  that  space  and  time 
are  ^  priori  itttuition:^,  thongh  evidently  he  never  lntr^d«d 
to  mean  that  intuitions  as  present  mental  rtrntltA  were  <t  priori. 
It  remains  to  disfrover  how  he  came  to  put  time  upon  (he 
same  basis  as  space  as  an  d  priori  form  or  intnition.  This 
appears  to  have  come  about  entirely  throngh  careless  suscep- 
tibility to  analogy.  Having  worked  out  his  problem  with 
reference  to  the  above  and  below  of  spatial  diversities,  it  was 
easy  to  conceive  that  the  same  formula  explained  tlie  fore  and 
aftness  of  temporal  diversities ;  here  was  change,  and  again 
"nothing  objective  added,"  yet  mental  perspective  and 
intuition  of  relation;  once  more,  according  to  his  fundamental 
proposition,  all  canse  of  change  can  alone  lie  in  the  mind 
(sonl);  hero,  then,  is  but  another  a  priori  form  of  mind,  need- 
ing nor  permitting  fnrther  analysis.  The  crucial  error  of  Rant 
lay  in  not  perceiving  that  the  "  unity  of  diversity  "  problem, 
and  the  *'  nnity  of  spa(«  "  problem,  were,  at  the  same  time, 
time  problems.  Take  away  the  co-existence  of  the  diversity 
and  there  is  no  unity  of  diversity — these  same  diversities  could 
then  sncceed  eac-h  other  in  as  many  individual  minds,  as  well 
as  in  an  individual  mind ;  we  are  then  compelled  to  investi< 
gatewhether  mere  succeesion  in  an  individual  mind  may  t>e con- 
ceived to  yicJd  perceptions  of  time  relations  or  not.  Our  pres- 
ent purpose  is  in  no  way  critical ;  we  only  wish  to  make  plain 
that  Kant  did  hold  that  the  simplest  possible  succession  in 
our  mind  was  acicompanied  necessarily  with  some  sort  of  intui- 
tion of  fore  and  aftness,  and  to  show  how  he  came  to  tiiis  belief. 
The  latterT  liavH  sufficiently  indicated  ;  it  remains  to  give  clear 
evidence  of  the  extent  of  his  thwry.  Too  frequently  to  be  mis- 
taken, he  makes  explicit  his  position  as  follows :  *'  Time  is 
a  necessary  reprRsentatiou  lying  at  the  foundation  of  all 
intuitions.  With  regard  to  phenomena  in  general,  we  can  not 
think  away  time  from  Oiem  "  (p.  28).     "  It  is  the  subjective 

■  Chapt«r  00  Time,  p.  38 ;  p.  93,  30  S  7. 
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condition  andor  vhich  all  oar  intuitions  take  place''  (p.  30). 
"Time  is  the  formal  (H>n<lition  a  priori  ol  all  phenomena  what- 
soever"  (p.  30).  "AH  phenomena  in  general,  that  is,  all 
objects  of  the  soasca,  [not  things,  bat  all  their  objective  repre- 
senlat.ions] ,  are  in  time,  and  stand  ntH'esHurily  in  relations  of 
time  "  (p.  31).  Hume's  notes,  therefore,  according  to  Kant, 
carrj  with  their  occurrence  some  sort  of  intuition,  or  awareness 
of  their  sacoession,  and  of  their  time-relation.  There  is,  we 
think,  abundant  evidence  for  this  int^-rpretation  and  none 
whatever  against  it.  It  is  in  harmony  with  his  system  of 
philosophy  as  a  whole.  His  declarations  of  it  are  ex]}ljcit 
and  comparatively  numberless.  The  genetic  progress  of  his 
Critiqae  shows  how  he  arrived  at  this  view.  His  whole  futare 
4  priori  handling  of  Che  categories  and  of  the  synthetic  activi- 
ties of  the  understanding  conforms  to  and  supports  it. 
It  is  upon  precisely  this  conception  that  Kant,  from  the  first, 
makes  his  main  and  fundamental  division  of  the  mental  facul* 
tiefl:  drawing  a  sharp  line  between  two  chief  taciiUieH,  the  one 
passively  receptive,  the  other  active  or  spontaneous,  he  classi- 
fies intaitions  entirely  among  the  former;  to  the  latter  belong 
all  acts  of  tlie  understanding.'  There  can  be  no  doubt  that 
any  sach  complicated  act  aa  meoaory,  used  in  the  English 
school  sense  ol  the  term  and  involving  recognition  of  having 
bec/i  hrfore,  etc.,  would  have  been  classe^l  other  than  as  pas- 
Bive  intoitioa;  i.  e.,  than  as  he  did  classify  time-intuition; 
yet  excluding  recognition  or  memory  i>roper  from  reproduc- 
tion, we  have  Kant's  imagination  ;  which,  in  so  far  as  intoition 
of  sequence  or  fore  and  aftncss  may  bo  concerned,  he  placed 
aodonbtedly  npon  identically  the  same  footing  as  original 
•enitttions  themselves.'  There  should  be  no  reasonable  doubts 
therefore,  by  any  school,  that  Kant's  real  position  as  to  the 
time  problem  was  that  all  mental  seriee  whatevor.  however 


'  pp.  IS.  31,  4.'>,  etc.  Xo  uietat>hy8lcUa  excels  KkOt  In  precUton  In 
<lrnol[ig  hi«  r«cuUles.  We  bavo  ri^rKMIrti,  repreaeot&tlon  ;  Wnftrtithmen, 
pen'«ntioD  ;  Ktnntn,  knowing;  Srktnnen,  i-'OgaMag ;  r«rs(iN<ien,  under- 
lUadlng:  Ximtfknn,  iten\>f^vt\ux :  Benrei/ftt^  comprehending.  .Seo  tp- 
pcndlx,  Tr.  Critlqnt^,  I.oudoa,  1338.  An  intuition  with  Kant  wfti  aot 
triB  A  jiercepltoD,  b«vAu«v  not  voncelvt-il  ha  lniplU-alh>K  aelf-ooDKlouB* 
oeu,  p.  BO.  Hucli  I(^u  did  ttaie  IntuUlon  loclude  tliu  CaKllih  act  oC 
tDPiuory. 

*  No  ktudeot  of  Kant  wlU  declare  lliat  be  conceived  memory  moc^ 
Mry  to  ao  lolaltlua  of  lime. 
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limplef  or  whether  origliial  sensation,  or  reproduotlona 
thereof,  wereneoesRarily  and  invariably  arcompanied  by  aoixie, 
vague  awareness  or  intuition  of  their  8ucc<>sciivenes8 — their  cixM' 
order,  and  that  the  caase  of  this  fact  lay  d  priori  in  the  soal ; 
that  the  tying  or  joining  lay  alt>(^ther  below  the  snrfaoeof, 
consciousness  in  the  substance  of  mind.  It  will  be  observed 
that  in  proportion  as  this  conception  expands  in  the  mind  and 
is  extended  over  the  whole  range  of  associated  reproductions, 
the  leas  demand  is  there  for  any  farther  explanation  of 
memory;  in  fact,  strictly  speaking,  this  view  does  not 
require  any  further  explanation  for  memory,  and,  as  a 
final  confirmation  of  the  interpretation  of  Kant,  whidi 
I  bare  glTen,  I  would  call  attention  to  one  of  the 
nuMt  unique  facts  in  all  literature,  (one  I  have  nowhere  f^een 
mentioned),  namely,  that  in  Kant'w  Critique  of  Pure  Reason, 
in  which  time- intuition  plays  such  a  preponderating  part,  both 
fundamentally  to  the  system,  and  also  in  the  page-surface  of., 
the  Iwok  thp  ituhject  of  memory  is  not  once  re/erred  to,  noi* 
even  tfie  word  memory  or  its  equivalent  once  used,  not  even 
incidentaUi/  throughout.  This — unlefis  in  some  obecure  place, 
it  has  escaped  my  special  search  for  it,  line  by  line,  from  cover 
to  cover.  Nothing  could  more  conspicuously  emphasize  Eant^s 
prRtematural  genius  for  following  out  precisely  and  consist- 
ently any  principle,  right  or  wrong,  once  believed  to  l)e  deter- 
mined. Kant's  entire  system  is  built  up  on  the  d  jTn'ort ;  and 
when  we  come  to  think  of  it,  d  priori  mtmort/  would  have  con- 
tradiction in  the  very  sound  of  it;  and  Kant,  with  instinctive 
and  colossal  consistency,  actually  builds  up  his  system  of 
mind  utterly  without  memory. 

Kant  nowhere  approaches  discussion  of  particular  time 
relations,  or  of  how  any  one  relation  is  intuited  rather  than 
another,  and  this  is  the  whole  problem.  He  tells  us  "  time 
ever  flows  ;  "  he  does  not  make  plain  to  us  how  his  d  priori 
conditions  of  the  mind  over  flow,  and  continually  so  adjust 
themselves  that  an  event  happening  yesterday  will  inevitably 
be  intuited  by  us  to-day  as  yesterday,  and  a  year  from  to-day 
be  intuited  by  us  as  last  year.  Of  one  of  a  series  of  fire  notes, 

'  We  do  not  Intend  to  uy  be  doei  not  treat  of  memory  In  any  ol  tilt 
works;  be  does  so  In  the  AaUiropology. 


■aj  the  fourth,  it  would  be  interoeting  to  know  what  particu- 
lar Lime  order  Kant  would  have  nonceived  it  necessarily  to 
appear  in;  wouid  it  be  as  after  the  second,  or  as  after  the  first,  or 
only  as  after  the  tbirdt  or  again  perhaps  would  it  be  befoi-e  the 
fifthi  or  if  related  to  any  event  in  particular,  why  not  to  one 
ol  last  week,  or  to  the  last  century,or  to  all  events  all  togethert 

Thus  it  must  be  seen  that  Kant's  own  conception  of  an 
'* intuition"  of  time,  at  best  could  have  been  but  a  vague 
awareness  of  succession  in  genenU  or  in  the  abstract,*  and  the 
close  student  of  the  time  problem  must  judge  for  himself  what 
that  could  really  mean  or  how  much  be  has  gained  by  this,  or 
by  being  told  by  Kant  that  time  is  an  d  priori  form  of  mind. 

Haroub  Hektz*  and  other  followers  of  Kant,  wrote  lu  ex- 
plaostion  of  his  views  of  space  and  time  which  were  adversely 
crlt^dsed,  and  particularly  by  Adam  Weibhaitft.'  Jacobi 
to  defending  empiricism,  denied  the  d  priori  space  and 
time ;  so  also  Hebdeb.  Sohleieb»aohsb  held  space  and 
time  to  be  both  forma  of  intuition  and  forms  of  objective 
things. 

Bkdthold  followed  Kant  in  essentials,  bat  turned  the 
current  of  Germany  toward  "a  single  faculty."  Perceiv- 
ing Kant's  confusion  of  causative  form,  with  formed 
content,  he  confines  his  definition  of  time  to  the  latter,  but 
includes  therein,  as  did  Si'hleiermacher,  both  the  matter  and 
the  form  of  the  content.  Yet  this  more  objective  ever-present 
time  and  space,  which  he  calls  ''mere  time"  and  **mere 
q)aoe,"  he  insists  is  not  empty  time  and  space.  What  it  is, 
M  "ground  form  of  all  receptivity,"  be  does  not  make  quite 
dlear.  His  straggle  for  more  precise  definition  than  his  mas- 
ter, only  brings  more  plainly  to  view  the  inherent  vagueness 
of  Kant's  theory*. 

ScHUEJCE    (j^nesidemus)   and    Bolohon  Uaihon   threw 

Kant's  Dxmjanaich,  and  Bet  the  stream  toward  ideal- 

StOl  straggling  with  the  ''Unity  of  Diversity,"  they 


aeflvctluDi    ill    SpecuImUve     PhllMOpbT."     CKoDlffslMre.    1771). 
»'*Zwe(fel  ilWnlk  Kftnt'o^'hrn  B^KHfTe  voo  ZelC  u.  R«nm"  1787.    Tbft 
uCbor  bai  not  beeo  able  to  procure  Ui«  ftboT«  two  work*,  uid  U  unabls 
tomok  of  thfin  except  at  •eooad-hand. 
^    *  ^*  Vwmch  Bluer  neuen  Theorie."    Bach  UJ,  8.  STS-UI. 
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reversed  the  nsnal  deduction  of  time  from  the  manifold — 
from  "number  ot  motioD,"  and  declared  **  Without  spaM 
and  time  nothing  would  he  discriminate],  or  separata  in 
oonsolousnefiB.*"  With  them,  time  vae  as  well  a  concept 
as  an  intuition.' 

Beck  has  kinnliip  with  Jacobi  and  Beinhold,  hot  partica- 
larly  he  inlluenc«d  Fichte.  It  was  Beck  who  introduced 
*'  the  mental  act "  into  philofiopby ;  no  phrsije  was  OTer  more 
pregnant  of  systems.  What  this  "mental  act"  is.  oUier 
than  the  coming  and  going  of  mental  content,  I  do  not  find 
them  to  have  made  oomprehejisible.  A  self -consciousness  of 
the  act  is  of  course  supposed  to  be  involved.  With  Beck 
space  and  time  are  Acts  of  Synthesis ;  not  Intuition,  etc.^  but 
Intniting,  Beprcscnting,  Perceiving.  Before  the  synthesis 
Bpa^-f"  and  time  ore  not ;  they  are  generated  in  the  act.  Con- 
seiouKneas  reuniting  from  the  sjTithetical  a<!t  iw  "pure  intui- 
tion." Continuation  of  the  synthesis  of  space  resnito  in 
sequoncc.  Synthesis  of  sequence  is  time.  The  act  of  syn- 
thesis must  have  a  product ;  1. 1.  the  spatial  figure  or  tiie  time 
must  be  fixed;  this  "fixing'*  ol  the  product  gives  definite 
particular  figures  or  times.' 

FicuTE  aspires  to  tell  us  the  Why  and  the  How,  causative 
of  mental  life ;  to  disclose  that  which  Kant  assumed  as  a  be- 
ginning. He  admitin  that  his  first  step  is  purely  an  assump- 
tion, and  that  the  consequences  that  can  be  made  to  resnlt 
tiiorefrom  are  the  only  warrant  therefor.'  He  assumes  the 
mental  act  of  Beck,'  then  declares  that  every  mental  act  pre- 
supposes a  power  or  fon*.'  (Why  more  than  it  presupposes 
a  thing  forcefnl  or  a  eon!  mindfnlt)  Thus  he  transposes 
every  mental  fact  into  a  mental  act,  and  finds  for  eadi  act  a 


'  Uatmon'*,  Verauch  Uber  d.  'lYaaKendentiil  Philoe.  S.  16-18. 

•  Ibid.  S.  33,  39,  eU'. 

*  ESnziK  nioKllcher  SUndpunkt  a.  f.  t.  Abachn.  U.  $  3i  S  Ul-ie?; 
OrundrlAS  d.  Kritiiichen  Pliilof*.  I,  §  10.  II.  13. 13. 

*  S«iom.  Werke  (Berlin  1845),  "  Leber  d.  Berriflp  d.  Wla.  1791,"  I, 
70;  "Flchte'g  Science  of  Knowledge,"  Tr.  by  Kroeger  (I^adoQ,l889}, 
p.  49;  Werke,  "Grundri»w,'M,4U. 

«  "Begrlffe,  17^,"  I.  m  sq.;  74: 
etc.  Tr.  p.  34  Bq.,  54,  W,  76,  186. 

•  "Orundrlw,"  I.  ."WS  «q. ;   Tr.  p. 
no.;  Tr.  p.  40,  4D.  etc. 

'  GroncfriM  f,  373;  Tr.  231. 


"GrundUge,  I7M,"  9«,  101,  MB. 
193;   "Begriffb,  17W,"  I,  63,  70, 
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power;  whereapon,  Htraugely  enough,  he  is  ahle  to  reveal  to 
n»  the  truth  that  these  powers  so  comport  themselves  as  to 
produce  and  cjcplain  every  possible  mental  phenomenon,  thus 
«nlirelj'  wari'anting  and  oonfiriiiing  his  prime  8M4nm]>tton. 
For  example,  a  red  spot  appears  bo  ns  spatially  to  exclude  a 
blue  Pfiot :  Fifhte  tells  us  that  a  red  spot  is  a  "  deed-act,"  the 
blue  spot  another  *'deedact,"  that  all  "deed-aets"  mutn- 
ally  exclude  each  other,  and  fhvrefore  it  i«  that'  rod  spots  ap- 
pear to  exclude  blue  spots.  Of  course  the  value  of  sueh  a 
system  aa  thir*  must  dei)eud  somewhat  upon  the  maker's  pre- 
liminary interpretatioos  of  psychological  facts;  so  long  as 
psyeholo^  remains  nndetermineil,  or  uncertain,  the  most 
that  can  be  said  for  SDch  a  system  wonid  seem  to  be  that  "if 
things  work  in  this  kind  of  way^  why!  then  this  is  the  kind 
of  way  that  things  work." 

According  to  Fichtc,  space  deed-acts  exclude  or  condition 
each  other  co-existingly  above,  below,  etc.  Time  deed-acts 
oondition  each  other  in  tlie  order  of  a  series,  that  is :  Of  » 
Series  A,  B,  C,  D ;  C  conditions  D ;  B  conditions  C ;  A  oqh- 
didons  B ;  A  is  nnconditiODed  of  B,  O,  or  D  ;  B  is  nncondl- 
ttoned  of  C  or  D ;  G  of  D.  Thus  conditioned  we  must  think 
llwm  in  the  order  of  their  series.* 

Fichte  adds  the  weight  of  his  opinion  to  the  theory  that 
''There  ia  for  us  no  jtaxf,  except  in  so  far  as  It  is  thought  in 
tbe  preeeot  .  .  .  Whatsoever  was  yesterday  ia  not;  it 
if  only  in  so  for  as  I  think  in  the  present  moment  tfiat  it  was. 
,  ,  .  Of  course  a  time  is  past,  if  you  posit  one  as  past; 
and  if  yon  ask  that  qnefltion  (is  it  pastt)  yon  do  posit  a  post 
tiror  ;  if  you  do  not  posit  it  you  will  not  ask  that  qnestlonf 
aod  then  no  time  has  past  tor  yon."*    Thus  time  with  Fichte 

a  preseat  thought. 

IBctkixihg  characteristically  defines  time  as  "The  I  it«elf 
Qiought  in  activity."*  Erdmami  finds  ftchelling's  deductions 
of  space  and  time  **  most  interesting  '*  in  connection  with  the 


'  Ontndriu  891-406 ;  Tr.  33&-U9.    Also,  i«e  Kono  Flflcher,  0«schlcht« 
4.  o.  ITilI.,  V,  476,  u.  i.  f. 
•  GnuidrlM  40&-41 1 :  Tr.  S4»-»B ;  Kuno  n«cher,  V,  4T6. 
■  Gnukdriu  400 ;  Tr.  au. 
* 'IV.  IdMlLm.    Ep.  II;  D,  III.  8.  407. 
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"distinction  of  oatcr  and  inner  sense  In  conscionsnees ; *^ 
also,  bis  combiaation  of  space  and  time  with  the  categories.* 

HfiOBL  devotes  $S  257-260  of  his  Philosophy  of  Nature  to 
time,  and  treats  the  subject  less  particularly  in  varioos 
places.  Translatetl  into  ordinary  laognage,  S  267  tells  oB 
that  time  involves  existence  or  being ;  5  258  that  it  involves 
ceasing  to  exist,  and  coming  into  existence,  i.  e.  change  and 
''  becoming."  Then  follow  discnssions  of  daration  and  eter- 
nity. No  man  will  more  rightly  appreciate  Hegel  than  the 
psychologist  who  sits  down  to  discover  precisely  vhat  the 
"Great  Master  *'  really  tells  him  about  some  definite  modem 
problem,  say  time.  Imagine  his  satisfaction  at  having  it  re- 
vealed to  him  at  the  oat«et  that  *'  the  Present "  is  "  the  tran- 
sition of  Being  into  Nothing,  or  of  Nothing  into  Being*' 
(S  269).  A  watchmaker  might  be  equally  pleased  to  Icam  in 
some  supposed  supreme  treatise  on  his  art,  that  a  chronome- 
ter is  a  continned  Identification  of  the  Now.  Perhaps  the 
most  definite  thing  reganling  our  subject  which  we  learn  of 
Hegel,  is  that,  in  comprehensible  moods,  he  classed  time  as  a-' 
"Pore  form  of  Sensibility.*'     ($  268). 

Abthub  Sohopeshaueb  declares  *'  From  Kant's  doctrine 
of  the  Transcendental  Aesthetic,  I  know  of  nothing  to  Cake 
away;  only  of  something  to  add."  What  he  "adds"  par- 
ticularly  for  us,  the  following  will  indicate:  "Time  is  pri- 
marily the  form  of  inner  sense.  .  .  .  The  only  object  of 
inner  sense  is  the  individual  will  of  the  knowing  subject. 
Time  is  therefore  the  form  by  means  of  which  self- conscious- 
ness becomes  possible  for  the  individual  will,  which  origin- 
ally and  in  iteelf  Is  without  knowledge.  In  it  the  nature  of 
the  will,  which  in  itself  is  simple  and  identical,  appears 
drawn  out  into  a  course  of  life.'"  Also,  "Time,  spate,  and 
causalty  are  that  arrangement  of  intellect  by  virtae  of  which. 
the  one  being  of  each  kind  which  alone  really  is,  manifests  to- 
ns a  multiplicity  of  similar  beings,  constantly  appearing  and] 
disappearing  in  endless  succession." 


»  Gesch.  d.  PhllcM.  J318.    Tr.  p.  567. 

•  World  u  Will  uid  Idea.    Tr.  HalduK  and  Kemp.  (Bostoo,  1888} 
A'ol.  U,p.  33. 

•  p.  aw. 

•  p.  SM. 
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la  a  more  empirical  mood  he  declares  ''Succession  is  the 
whole  nature  of  time"  ;^  this  is  adverse  to  the  side  of  the 
great  dehate  which  Fichte  took  in  declaring  time  to  be  not 
"  Baccession*'  but  a  "  present  thought." 

Chk.  Hermann  Weisse  and  I.  H.  Fichte  (half-Hegi^lianH) 
criticised  their  master  for  not  treating^  space  and  time  as  any 
of  the  other  categories  ol  knowledge  or  "forms  ot  reality," 
and  in  his  Ix)gt<*  rather  than  in  his  Philosophy  of  Nature.' 
Fichte  developed  space  and  time  from  certain  *^  feelings  of 
dwroHon  and  extension  which  are  inseparable  from  self -con* 
gcioitsness,  and  which  feelings  have  their  basi^t  in  the  itouVs 
oum  obJectivK  nature^*  From  a  similar  standpoint,  £.  H. 
Wbbbk,  in  1862,  coined  the  now  famous  phrase  '*  The  Space- 
aense,"  and  following  him  Czeruak  first  used  it«  analogue 
"  The  TtMC' Sense.*'  These  are  important  eveute  in  the  ex* 
perimental  history  of  time.  Weber  and  Czermak  looked 
npon  apace  and  time  as  being  senses  as  disparate  as  sight 
and  hearing.  Yet  from  their  universality  they  called  them 
General  Senses  as  opposed  to  the  special.* 

Pbobb  was  most  inanenoed  by  Jaoobi,  but  declaredly  clung 
to  Kant's  views  of  time.*  Yet  he  distinguishes  between  <l 
priori  "cause"  of  intuition,  and  intuition  perse.*  He  be- 
|:in«i  to  t«ke  the  bodily  organism  a  little  into  account/  and 
was  troubled  as  to  what  particular  time- relations  would  be 
perceived  from  Hume's  mere  se^^uence  of  notes;  but  he 
thought  *  *  in  some  sort  of  a  way  I  get  possession  of  tiiese  co- 
existently  "  (p.  1-12).  He  vaguely  described  this  "  some  sort 
of  a  way"  as  "  a  fundamental  determination  or  fixing  of  the 
sind."*  He  dedares  that  all  senso  perception  must  appear 
in  the  mind  "joined"  (twr&u»'ien).  Particular  time-rela- 
tions Fries  derives  from  the  "  reproductive  "  and  "  produc- 


'p.  9. 

*  Article  bjr  W«ifw  (d  Plcht«*s  Z«tt*ofarin,  1837. 
>  Ibid,  new  Vols.  &fi,  p.  3J7  aq. ;  Vol.  Mt,  p.  47,  i 

*  H>b«r.  Borlchte  Q.  d.  VertiAndluogea.  d.  K.  I 
Itch*  <1uM.    1-1,  S.    B6.    J&hrmiiK,   lB4»-8a. 
Hchrm«o.  I.  41«. 

■  Kritik  d.  Veranoft  (Heidelberg,  1838).  Vol.  I.  p.  173,  etc. 
uaa't  nut.  fliUo*.  (Tr.  1890).  II,  iM. 

*  p.  173  w. 

*  p.  «. 

*  p.M,10e,  no,  IW,  1:11,141.  J77, 174,  777  N- IBS. 
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tive  powers  of  Imagination"  j  by  which  they  are  * 
ted'*  their  proper  time-aspect  in  the  passing  content 
mind.*  In  proportion  as  ho  conceived  the  course  of  o 
thonght«  to  l>e  determined  at  will,  these  tdme-aspecte  were 
bestowed  Toluntarily.*  Yet  more  than  any  German  of  his 
day  he  gave  conHideration  to  the  roles  which  memory/  asso- 
ciation, nabit,  training/  "former  occarrenoe,'"  **  fading/" 
etc..  play  in  "mental  iuler-determination."  In  these  he  ia 
abreast  with  the  best  of  the  Scotch-English  school  of  his  day. 
In  all  bot  the  vague  "some-sort"  of  intuition  of  seqaenoe, 
Fries-  time-rtilations  are  perreplivf  actaJ"  He  also  inclined  to 
a  more  objective  conception  of  space  and  time  than  Kant,  in 
that  he  at  times  conveys  the  idea  that  space  is  "  visible  ex- 
tension void  of  particular  or  limited  content "  ;  and  that  time 
is  some  sort  of  analogous  objective  inner  sense.  Fries  is 
also  more  generous  to  realism  than  Kaot,  and  ia  inclined  to 
conceive  relations  actually  existing  between  things,  to  which 
in  themselves  he  consequently  carries  over  Space,  Time,  Mo- 
tion and  Change."  In  view  of  the  importance  which  the 
phrase,  "  The  idea  of  succession  Is  not  a  succession  of  ideas  " 
assumes  in  subsequent  stages  of  the  discussion,  it  is  Impor 
tant  to  note  that  Fries  apparently  was  the  first  definitely  to 
emphasize  the  detrlaratiOQ  that  "  all  the  terms  or  elements  of 
unification,  companson  or  relationship  mnst  be  before  co 
scionsness  at  the  same  time."" 

Thomas  Reio  deserves  great  credit  for  bringing  out  many 
of  the  difitculties  of  the  problem  to  clear  and  simple  view. 
He  declares:  •*!  think  it  would  be  impossible  to  show  how 
we  could  acquire  a  notion  of  duration,  if  we  had  no  memory." 
This  Is  against  Kant's  view.  "  Memory  implies  a  oonoeptioD 
and  a  belief  of  past  duration.     .     .     .     Hemembranoe  is  a^ 

'  p.  102,  137, 145, 101,  773,  177, 178  iq.,  186,  188,  193. 

•  p.  161,I7tf. 
»  p.  77,  83,  168, 185, 187  «q.,  190. 

*  p.  133  eq.  161,  165. 

*  p.  143.  148,  153  Bq.,  100, 163  flq.,  187  sq.,  193; 
'  p.  188. 
'  fp.  137,  160,  163  8q.,  165. 

•  p.  138. 
«  p.  88. 

"  p.  77,  83, 163, 185,  187  sq.,  196. 
"  p.  141, 180. 
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particular  act  of  the  mind  of  which  we  are  conscious.  .  . 
I  believe  that  I  washeil  my  hands  and  face  this  morniug  ;  how 
do  I  come  to  believe  it  T  I  rememfter  it  diKtinctly — that  is  all 
I  ran  say.  .  .  We  know  many  past  event*  by  memory ; 
but  bow  it  gives  os  this  information  I  believe  is  inexplicable. 
.  .  .  I  think  it  appears  that  memory  iR  an  original  fnculty, 
given  D8  by  the  anthor  of  onr  being  of  which  we  can  give  no 
account,  bnt  that  we  are  made  ao.  .  .  .  All  our  original 
teculties  are  nnacrotintable.'* 

Yet  Reid  makes  contributions  to  the  time-problem.  He 
tafce«  Locke  to  tank  for  c-onfoundtng  succession  with  duration : 
'•  the  notion  or  idea  of  duration  must  be  antecedent  to  its  be- 
ing measured  ' ' — to  Bucc^esion.^  Also  we  must  crown  Beid 
for  gmtping  more  definitely  than  anyone  Ijefore  his  time  this 
cardinal  aspect  of  the  subject:  "It  may  be  observed,"  he 
Bays,  "tliat  if  we  speak  stiictly  and  philosophically  no  kind 
of  sacoesaioD  can  be  an  object  of  either  the  senses  or  of  con- 
■cioaaneas ;  because  the  operations  of  both  are  confined  to  the 
pnnot  point  of  time,  and  there  can  be  no  succession  in  a 
point  of  time;  and  on  that  account  the  motion  of  a  body^ 
vhicii  is  a  suooeaaive  change  of  place  could  not  be  observed 
by  the  senses  alone  without  the  aid  of  memory"  (p.  348). 
Crittcising  Hume  (or  saying  that  impressions  reappear,  he 
daclares  "the  thing  is  impossible."  "  Impressions  are  fleeting 
perishable  things,  which  have  no  existence  but  when  we  are 
coQPcions  of  them  "  (p.  357).  He  makes  rather  lame  fun  of 
Hoaie'8  explanations  of  tirae  by  *'  reappearances  of  varying 
teteuity.*'  "Suppose  a  man  strike  his  hea<l  against  the 
wall,  this  Is  an  impression  ;  now  he  has  a  faculty  by  which 
h«  ciin  repeat  this  impression  with  le-ss  force.  .  .  .  This 
by  Mr.  HumR's  account  muHt  l>c  memory"  (p.  357).  Beid 
admitii  that  "  it  is  probable  that  in  the  human  frame  memory 
is  dependent  on  some  proper  state  or  temperament  of  the 
brain  ;  yet  says  he  "if  we  knew  distinctly  that  state  of  the 
brain  which  causes  memory  we  should  still  be  as  ignorant  aa 
bdore  how  that  state  contributes  to  memory  "  (p.3fi4)  ;  "an 
■taUHy  to  revive  onr  ideas  or  perceptions  after  they  have 


Worlu.    Bdlaborgh.  1871,  p.  8S«-tM. 
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eCMOii  to  be,  can  signify  no  more  bat  an  ability  to  create  new 
ideas  or  perceptions  similar  to  those  we  had  before"  (p.  3&5). 
How  we  recognize  perceptions  ve  have  bad  before,  is  to  Beid 
inexplicable. 

DCGALP  ^TEWABT  advasoe«  oar  problem  only  in  a  general 
way  by  forcible  analysis  of  such  qnestions  as  Identity,  Associa- 
tion, Memory  and  Reason.  He  says,  "  the  idea  which  is  com- 
monly annexed  to  intuition  as  opposed  to  recuonin^,  toTDS,  I 
saspect,  entirely  on  the  circnmstance  of  time.'*  ^  *'  For  this 
reason  I  look  npon  the  distinction  between  oar  intuitive  and 
deductive  jadgments  as,  in  many  cases,  merely  an  object  of 
theoretical  cariosity"  (p.  71).  He  declared  like  R«id  *'the 
theories  which  attempt  to  account  for  the  phenomena  of 
memory  by  means  of  impressions  and  traces  in  the  br&in,  are 
entirely  hypothetical,  and  throw  no  light  on  the  sabject  which 
they  prolesa  to  explain  "  (p.  393). 

Thomab  Bkown  deserves  conspicnoas  rank  among  the 
Fathers  of  Psychology.  One  of  bis  services  was  to  disclose 
(it  is  not  yet  dispelled)  what  Prof.  James  calls  the  "  Great 
Psychological  Fallacy ; "  this  consists  in  nnconscioosly 
carrying  over  and  accrediting  to  some  psychological  act  or 
phenomenon  which  we  may  be  analyzing,  those  other  feelings, 
mental  acts  or  states  which  we  have  white  introspectively  mak- 
ing this  analysis.  This  fallacy  had  led  to  the  great  debates 
before  Brown's  day^  relative  to  the  distinction  between  sensa- 
tion and  perception,  till  then  it  having  been  almost  on!  versally 
maintained  that  perception  incladod  self-conscionsness,  a 
knowledge  of  a  mind  looking  on  at  mind.  Brown  says,  "to 
me  it  ap|>eani,  that  this  attempt  to  doable,  as  it  were,  our  va- 
rious feelings,  by  making  them  not  to  constitute  our  conscious- 
ness, but  to  be  the  object  of  it,  as  of  a  distinct  intellectnal  pow- 
er, is  not  a  faithful  statement  of  the  phenomena  of  the  mind. 
....  Sensation  is  not  the  object  of  consciousness  difiorent 
from  itself,  but  a  particular  sensation  is  the  consciousness  of 
the  moment.  .  .  .  '  T  am  conscious  of  a  certain  feeling'  really 
means  no  more  than  'I  feel  in  a  certain  manner.',"'  Also 
Brown's  revelations  regarding  the  genesis  and  make-ap  of 
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*  "Lectnres  od  the  Fhlloso|Ay  of   the  Hamui  Mtnl, 
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onr  conception  of  space  are  important  contributions  to  psy- 
chology ;  from  these  he  carried  over  certain  analogous  deter- 
minations to  the  euhchment  of  the  timo  problem.  Having 
deduced  the  notion  of  space  from  motion,  and  that  of  length 
from  continued  or  successive  motion,  he  concoircd  the  origin 
of  the  idea  of  time  to  lie  in  iilentically  the  Hame  thing — that 
length  of  extension  and  length  of  duration  are  ultimately  one 
— (p.  306).  He  discovered  this  element  of  length  In  all  men- 
tal proceases.  "Continuous  length  and  diviBibility,  those 
great  elementary  notions  of  space  and  time  and  of  all  that 
space  contains,  are  thus  found  in  every  succession  of  our  feel- 
ings "  (p.  306).  He  also  gives  ns  a  nearer  view  of  their  de- 
vdopmeat.  "U,"8ayshe,  "we  gradually  extend  ourarmsin 
various  directions,  or  bring  them  nearer  to  ns  again,  we  find 
that  each  d^roe  of  the  motion  is  accompanied  with  a  feeling 
that  is  distinct,  so  as  to  render  us  completely  conscious  of 
the  progression.  The  gnulnal  closing  of  the  hand,  tlierefore, 
must  necessarily  give  a  suecesBion  of  feelings,  a  succession, 
which  of  itself  might,  or  rather  must  furnish  the  notion  in  the 
manner  before  stated,  the  leurjfk  being  different  according  to 
the  degree  of  the  closing,  and  the  graUuul  »tretchiag  out  of 
the  arm  gives  a  suooession  of  feelings,  which  in  a  like  manner 
must  furnish  the  notion  of  length — the  length  being  diflerent 
according  to  the  degree  of  the  stretching  of  the  arm. 
.  .  .  The  Infant  ...  by  frequent  renewal  of  the 
series  of  feelings  involved  in  each  gradual  contraction,  cannot 
fail  to  become  so  well  acquuiuled  with  the  progress  as  to  dis- 
tinguish each  degree  of  contraction,  and  at  last,  after  innam- 
erable  repetitions,  to  associate  with  such  degree,  the  notion 
^  %oeriain  leixgth  of  succession.  .  .  .  In  these  circomstanoes 
of  acquired  knowledge  (after  the  scries  of  mnscular  feelings, 
in  Lht«  volnntarj  dosing  of  the  hand,  has  l»ecome  so  familiar, 
that  the  whole  series  Is  anticipated,  and  eipect'e<l  as  soon  aa 
the  motion  has  began)  when  a  ball  or  any  other  substance,  la 
placed  for  the  fintt  time  in  the  infantas  hand,  he  feels  that  he 
can  no  longer  ]reriorm  the  usual  contraction ;  or  in  other 
words,  since  he  does  not  fancy  that  he  has  muscles  which  are 
contracted,  he  feels  that  the  usual  series  of  sensations  does 
not  follow  his  will  to  renew  it;  be  knows  how  much  of  the 


aocastomed  snccesBion 


rfmaming, 
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the  partiealar  tength  vhich  was  expected  and  intermpted  by 
a  new  sensadou,  Ik  thus  aasociated  with  the  particular  tactual 
feeling  excite*!  by  the  pressure  of  the  ball.  ...  By  frmjnent 
repetition  and  association  .  .  .  these  two  feelings  flow  to- 
gether ;  .  .  .it  becomes,  at  last,  as  im[>o&sible  to  separate  tb 
mere  tactual  feeling,  from  the  length  of  feeling  (time)  as 
separate  the  whiteness  of  a  sphere  in  vision,  from  that  con- 
Texity  of  the  sphere,  whicii  the  eye,  of  it«elf,  would  faa\'e  been 
forever  incapable  of  perceiving"  (p.309  sq.).  "The  series  of 
mascular  feelings  of  which  the  inSant  ifi  conscious  .  .  .  must 
on  these  principles,  be  accompanied  with  the  notion  ...  of 
a  certain  length  of  succession,  and  each  stage  of  the  contrac- 
tion, by  frequent  renewal,  gradually  becomes  sigm6cant  of  a 
particular  (time)  length  corresponding  with  the  portion  o( 
the  series"  (p.  297).  These  deductions  hold  of  all.  as  well 
as  of  the  muscular  sense.  "Time  or  succession  then,  in- 
volves the  very  notion  of  longitudinal  extension  and  divisi- 
bility and  involves  these,  without  the  notion  of  anything  ex- 
ternal to  the  mind  itself;  for  though  the  mind  of  man  had 
been  susceptible  only  of  joy,  grief,  hope,  and  the  other  varieties 
of  internal  feeling,  irithnuf  the  iiossibility  of  being  affected  by 
external  things,  he  would  have  still  t>een  capable  of  consider- 
ing  these  feelings  as  successive  to  each  other  in  a  long  con- 
tinned  progression,  divisible  into  separate  parts.  The  notion 
of  length,  then,  and  of  divisibility,  are  not  confined  to  exter 
nal  things,  but  are  involved  iu  that  very  memorj-  by  which 
we  consider  the  series  of  the  past,  not  in  the  memory  of  dis- 
tant events  only,  but  in  those  first  successions  of  feeling  by 
which  the  mind  originally  becomes  conscious  of  its  owu  per- 
manence and  identity.  The  notion  of  time,  then,  is  precisely 
coeval  with  that  of  the  mind  itaelf ;  since  it  is  implied  in  the 
knowledge  of  succession,  by  which  alone,  in  the  manner 
above  explained,  the  mind  acquires  the  knowledge  of  its  own 
reality,  as  something  more  than  the  mere  sensation  of  the 
present  moment.  Conceiving  the  notion  of  time,  therefore, 
that  is  to  say,  of  feelings  past  and  present^  to  be  tbns  one  of 
the  earliest  notions  which  the  infant  mind  can  form,  so  as  to 
precede  its  notions  of  external  thingSj   and  to  involve  the 
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notions  of  length  and  divielbility,  I  am  inclined  to  reverse 
eiactly  tbc  process  commonly  supposed,  and  instead  of  deriv* 
inf  the  ineaHure  of  time  from  extension,  to  derive  the  knowl- 
edge and  original  measure  of  extension  from  time  "  (p.  307). 

This  is  one  of  Uie  most  noteworthy  passages  in  the  history 
of  our  snbjert;  partiralarly  so  when  we  compare  its  Irnly 
remarkable  penetrations  and  snggestiveness  witli  its  glaring 
rootnidictions ;  evidently  the  crucial  question,  whether  time 
is  an  idea  or  a  snc«4>Hsion  of  ideas  had  not  come  to  a  focus  in 
the  mind  of  this  acute  psychologist;  within  short  spaces  he 
confounds  the  two  concepts  in  a  way  that  must  necessarily 
lead  him  to  false  c-onclusions.'  All  through  the  above  dis- 
eosskin  we  have  been  led  to  believe  that,  the  idea  of  time  lies 
ia  the  sacoessions  themselves,  in  precisely  the  same  way  as 
Brown  took  so  much  pains  to  explain  that  ''  perception  of  a 
sensation  "  was  the  sensation  itself;  but  the  moment  he  takes 
np  the  subject  of  time  under  another  aspect — that  of  memory 
or  of  relations — his  traditions  prove  stronger  than  his  origin- 
ality, and  he  tells  us  that  *'  certain  feelings  of  relation'^  con- 
stitute onr  notion  of  time. 

Bcdore  examining  this  let  us  make  sure  what,  in  the  ooncep- 
tfOD  of  this  great  mental-chemist,  these  **  relations"  were.  He 
says,  ' '  the  feelings  of  relations  are  states  of  the  mind  easm- 
tially  diflerent  from  our  simple  perceptions  or  conoeptiona  of 
the  object}^  that  seem  to  us  related,  or  from  tho  combinations 
which  we  form  of  these  in  the  complex  grouping  of  onr  fancy." 
**  There  is  an  original  tendenoy  or  susceptibility  of  the  mind, 
b7  which  on  pen'civing  together  different  objects,  we  are  in* 
8t«aUy.  without  the  intervention  of  any  other  mental  process 
-MWlible  of  their  relations  in  certain  respect^*,  as  truly  as  there 
It  Ml  original  tendency  or  susceptibility  of  the  mind,  by 
which,  when  extt^mal  objects  are  present  and  have  produced 
ft  oertftfn  affection  of  our  sensorial  organ,  we  are  instantly 
■■teled  with  the  primary  elcmentAry  feeling  of  perception." 
**  Ab  out  seasatlonB  are  of  various  species,  so  are  there  various 
■pedw  of  relations  .  .  .  the  nunil>er  of  relations,  indeed, 
of  external  things  being  almost  infinite,'^  etc.,  (p.  146). 


*  Compar*  p.  297  with  p.  307. 
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We  now  may  underataDd  Brown  when  he  says  '*  time,  as  far 
an  we  are  capable  of  iinderHlanding  it,  in  anthing  more  than  the 
varieties  of  the  felt  relation  ;  whirh  in  referenc*  to  one  of  the 
subjects  of  the  relation  we  distinguish  by  the  word  be/ore,  in 
reference  to  the  other,  by  the  word  a/fer  .  .  .  AH  of  which 
we  can  be  said  to  be  conjtciotui,  is  certainly  th4?  preeent  mo- 
ment alone.  But  of  that  complex  state  of  mind,  which  forms 
to  us  the  present  moment,  there  are  parte  which  impresa  na 
irreiiistibly  auU  beyond  all  the  power  of  scepticism  with  the 
relation,  which,  as  I  have  already  said,  we  term  priority  ia. 
reference  to  the  one,  and  ftucce»sion  or  *rw?H«v/»enw  in  refer- 
ence to  the  other ;  time  as  felt  by  us,  being  thiii  relation  of 
the  two  and  nothing  more.'*'  .  .  .  "  It  is  a  relation  we  may 
remnrk,  which  we  feel,  nearly  in  the  same  manner  as  we  feel 
the  relation  which  bodies  bear  to  each  other  as  co-existing  i^ 
space." 

This  last  is  remarkable  from  one  who  has  deduced  spaoe^ 
from  time — from  the  mere  successive  feelings  of  "length"'  in 
stretching  the  arm.  Also  Brown's  genesis  of  time  as  detailed 
above,  and  his  notion  that  time  is  one  of  the  earliest  notions 
of  the  infant.  '*  preoediug  it^  notion  of  external  things,"  are 
difficult  to  reconcile  wiUi  his  declaration  that  '*  if  we  bad  been 
Incapable  of  coui^idering  more  Uian  two  events  together,  we 
probably  never  should  have  iuvouted  the  word,  time  "  (p.  90). 
We  have  to  regret  that  Brown  did  not  give  the  same  weight? 
scrutiny  to  "relations"  which  he  gave  to  the  analysis  of 
space. 

Brown  developed  further  the  common  doctrine  of  associa- 
tion or  "  Hugge,stion '*  as  he  tiermed  it,  by  adding  tliereto  a 
further  class  or  realm,  of  association  among  "relations"  ;  the 
former  he  termed  "  simple  suggestion ;  "  the  latter  ^'  relative 
suggestion."  Among  these  last  he  classed  time  perception. 
Thus  it  must  fH>  observed,  though  arrived  at  from  entirely 
difierent  standpoints  these  *^/eelinga  of  time  religion  "are 
essentially  kin  to  the  disparate  "time-sense"  of  Cr.ermak 
and  Vierordt,  and  the  time  "feeling'*  of  I,  U.  Fichte,  audas 
wo  shall  see  later  of  Horwicz.  and  James. 
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SiK  WlLUAM  HAUn.TON  faJltt  back  from  Brown  toward 
Kftnt.  He  nowhere  geto  beyond  the  antiqae  Tagaenesa  that 
''time  is  the  ueoeAaary  eonditiou  ol  urury  oonsdous  act."' 

Herbakt  18  the  Morning  Star  of  modem  Qerman  Psychol- 
ogy. Schwegler  describes  his  system  as  "an  extension  of  the 
Monadolog>'  of  Leibnits.'"  Herbart'a  monwts,  however,  are 
*'  eternally  unchangeable,'*  and  in  place  of  the  Fre-eatabliahed 
Harmony  of  Leibnitz,  the  reciprocal  interactions  of  the  monads 
or  *'rvalB''  aru  the  direct  cauHe  of  their  intelligence.  The 
diversities  of  mental  content  are  primarily  due  to  respectively 
diverse  kinds  of  "  reals '' — for  every  red,  shrill  or  cold  sen- 
sation, a  r«il,  shrill,  or  cold  monail.'  Mind  as^the  product  of 
the  interactions  of  these  monads  is  a  mathematical  mechanism. 

The  following  Indicates  Hcrbart's  mechanism  of  time. 
Some  "  real'' attat^ks  our  *'rp4il"(the  sonl)] which  ''seek- 
ing to  preserve  Its  own  condition,'*  a  corresponding  sensation 
A  nsttlts ;  a  thus  rises  in  consciousness  till;  equilibrium  is 
VMobed  between  the  force  of  the  **  real "  and  the  "aelfpre- 
serring ''  force  of  the  soul ;  a  "  sinks ''  as  the  goal  gains  the 
mastery  and  rpetores  itself  by  eip«lling  the  attacking  "  real." 
The  level  at  which  any  consciousness  begins  i.s  Its  "thresh- 
old."* II  while  a  duratea  in  consciousness,  another  sensation 
b  similarly  rises,  then  a  and  fi  "fuse"  (associate)  propor- 
tionately to  their  "remnant"  or  remaining  oo-proseuce, 
height  or  intensity  in  consciousness ;  thereafter,  whenever 
eitXMt  a  or  b  appears  in  consciousnest^,  it  tends  to  bring  back 
the  other  with  a  force  proportional  to  the  alMve  "fusion." 
11  a  b  c  d  rise  in  an  original  sequence,  and  a  by  any  cause 
be  brought  Inick  into  consciousness,  it  will  tend  to  bring  with 
it  2*;  It  to  bring  c;  and  c  to  bring  (/;  thus  the  whole  series 
viU  repeat  itself  in  the  time  order  of  its  original  occurrence.' 
If,  moreover,  at  any  time  thereafter  c  be  the  first  of  the  series 
to  be  brought  bock,  then  its  influence  will  work  in  two  direc- 
tiona;  the  aeciei  c  d  will   repeat  itseU  as  in  the  original 

'  LaotarM  (Bottoo.  1871),  I.  &4», 

•  Itlii.  ITillA*.  fSwrllne  Tr.  Edinburgh.  lOih  Ed.)  y.  295. 

*  Lehrbuch  nir  PHjrcboT.,  {   160  mj.,  etc.;  AllgeaieUe  HeUpb.  {  313, 
**  W1«  Tl«l«  Merknule— lo  rlela  Uruohen." 

*  XiBhrbuch.  ch.  1. 
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eeqaencc;  bat  at  the  Rame  time  c  viU  act  hoth  upon  bvD' 
upon  a  in  proportioo  to  it«  former  "fasion"  witli  emA  of 
these ;  consequently,  vbile  c  d  reinstates  itself  as  a  "  series 
of  erolntion,'^  the  combinatioa  a  h  c  riae«  simiUtaneonsly 
throngh  "involution"  c  api)eanng  bright*r  than  ^/,  and  A 
than  a,  i.  e.,  tixedly  in  proportion  to  their  ori^nal  fusion— 
that  18  again,  in  brightness  proportional  to  the  time-order  of 
their  original  appearance.'  The^e  laws  may  be  carried  oot 
through  all  the  familiar  compleiitiefi  of  Association,  **  scries 
and  ever-compounding  series  of  series  ''  being  nnbetitnted  for 
the  letters  of  onr  formula. 

Bnt  in  particnlar  how  are  time-perceptions  formedT  Sup- 
pose an  original  series  a  6  c  d  e»  as  above.  Should  a  be  again 
presented  the  series  tends  to  repeat  itself  by  "  e\'olntion"  in 
its  original  direction.  Should  p,  however,  be  the  first  to  ap- 
pear of  a  re- presentation,  then  the  series  tends  to  be  brooght 
back  as  a  whole,  co-existently  and  by  the  atiove  process  of 
"  involution."  Finally,  should  a  and  e  be  reproduced  simul- 
taneously,  a  compound  result  would  now  occur  ;  a  resttit  ic-fl 
eluding  and  combining  hoth  the  previously  mentioned  results:  ' 
that  of  the  "  involution,"  occurring  from  e,  and  the  **eToIa- 
tion"  following  from  a.  In  this  final  process,  it  will  be  ob- 
served, are  involve<l  three  requisites:  (1)  T^e  involuiire 
product — in  which  all  the  members  of  the  series  are  simnl- 
taneonsly  represented,  but  each  with  a  brightness  correspond 
ing  to  its  time  order  or  degree  of  '*  fusion  '*  in  the  original 
sequence.     This  may  be  called  the  prcsentafiun  of  the  fierifji. 

(2)  The  evolutive  product — which  is  an  actual  re-occnrreaioe 
of  tlie  original  Hcricit  in  the  same  time  order,  and  each  mem- 
ber in  proportion  though  not  with  equal  brightness,  with  that 
in  which  it  first  appeared.  This  may  be  called  the  presentation 
of  the  ^ucceMWH  —  that  is,  of  the  process  itself  or  of  change. 

(3)  By  the  combination  of  (1)  and  (2)  the  two  end  terms  of 
a  series  are  presented  in  a  proper  double  simultaneous  rela- 
tion, that  is  as  both  co-existently  prfjtent,  yet  both  also  in 
serial  perspective  of  fixed  single  direction.  This  may  be 
called  the  presentation  of  their  terminal  time-rtlation.  Thus 
in  (1),  (2)  and  (3)  together,  we  have  the  three  elements^ 
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which  Herbart  eonceired  to  be  essential  to  a  complete  per- 
oeption  or  ides  of  time :  namely :  An  idea  of  the  series,  an 
idea  of  flaccession  or  change,  and  an  idea  of  dellnit«  terminal 
relations.' 

Suggeative  aa  is  the  method,  and  scientific  as  is  the  spirit 
of  Herbart's  time  theories,  it  is  of  chief  importance  for  us  to 
note  accnrately  lierbarl's  true  [H>8itioa  regarding  time-per- 
ception aa  an  instantaneous  state,  or  a  saccession  of  states ; 
this  especially  because  of  the  weight  of  Horbart' s  opinion  aa 
an  autbority  ;  of  his  gr«at  iuflit<>noe  U[>on  the  German  PHychol- 
ogy  of  to-day ;  of  the  constant  misconception  and  misquota- 
tion of  bis  opinion,  and  of  the  crucial  value  of  the  question 
il«elf.  By  holders  of  the  first  view,  much  is  mwle  of  Her- 
bart's  phraae,  '*Suocee8lon  in  presentation  is  not  a  presenta 
lion  of  ancoession.''*  While  to  any  student  of  Herbart  it  is 
plain  that  no/  every  succession  of  mental  content  sutlices  to 
constitute  or  yield  an  idea  of  time- relation,  yet  it  is  Just  as 
plain  that  no  single  nimni/atiemis  condition  of  mind  does  or 
can  constitute  the  same.  Uerbart's  time- perception  is  a 
(hr«e-told  procesa — not  a  single  preaept  «/a/e.  It  is  also  im 
portant  to  note  that  llerbart  imports  into  his  three-fold  pro- 
<«u  no  extra  or  disparate  sense  or  feeling  ;  HerbarVs  per- 
eeption  of  time-retationj  cattsvifM  oj"  certain  projter  gnceetsivr. 
eomMnaiiong  of  our  oniinary  aenaationa  or  /e*'lin^,  or  of 
ihtir  reproduced  rt'presentatima. 

FRiKDKtCH  Bduard  Brneke  founded  a  new  i>8ychological 
system  more  or  leas  Icin  to  that  of  Herbart  and  to  the  English 
Kropirical  School,  but  he  gave  no  new  explanations  of  time.' 

UORITZ  WiLHELif  DBOBidCH,  a  dlaciplo  of  Herbart.  de- 
clared space  and  time  to  be  but  "forms  of  sncccBsiou" 
i^BtthenforiHen ) .' 

Thbodok  Wmtz,  from  an  Herburtian  starting  point,^  intro- 
dnoea  a  new  aspect  of  the  problem — one  that  assames  great 
importance  in  the  modem  psychology  of  Wundl,  Munsterberg, 

*  IMd.  f  107  sq.;  $  7B  sq-:  f  SB  iq.  Piycb.  all  W.  §  M  •q.;f  llS 
■q.:  I  lift. 

^  Lchrbucti  xur  Pivch.  (  174;  AIIk  MeUph.  ch.  1  iq. 

*  '*  Die  Dane  Pt^ch."  Berlin,  ISIS ;  I^hrbuch  d.  d.  pBjch.  3d  Ed. 
<B«rila.  tS4ft);  PngnutlKche  Psvch.  (Berlin,  1S50),  id  Kd. 

•  SnptrlMbe  P»reh.  (Leipzig,  1842),  p.  67. 

•  Ijbrtacfa  dar  Psjcb.  (BrmuD»cbweiff,  IM9),  p.  BSD,  OSS. 
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ei  al.    Be  poiate  oat  that  "certain 

rack  M  eonatitiite  wsitiits.  impaticaee. 

ol  attention  and  the  like,  always 

tenia  of  thought :  and  h«  holds  that 

in  the  lonnation  of  oar  tiDie  percepta.     Tlie 

thi«  happens  ia  not  unlike  that  girea  above 

Brovn.     A  well  reneaibeted  aeriea  ol 

fetHagn,  that  is,  a  aeries  of  Ihem  which  has  beea  freqacBlIf 

repeated  in  os^  is  compared  with,  that  ia,  *'  rmmg  itt 

aimidtarwouMy  xeilk  *'  a  new  olijMjU»e  auisB,  a^y  of 

the  new  visaal  series  0Ter*rans,  or  roas  short  off  the  old  toar 

ataot  menvm  of  feeUng«,  and  the  iikmlaiJii  or  ovav^oa  of  thcas 

last  eoBstitnte  oar  means  of  fiirtgaiwit,  or  IJMi  isi— ana  if 

the  new  series.  These  overplos  and  shortage  earmarks  heeaas 

'« foaed  "  or  aiwociated  with  all  aorta  of  cD»hwations  aad  ah- 

■tnotJons,  and  fona  the  fandaiwtel  aeaaBre  iliiiila  ef  all 

oar  time  conceptt.' 

KiTDOLPH  Herhajtn  Lotzz:.  notwithstanding 
in  modern  philosophy  and  the  orlginaUty  of  Us  detenatealisoA 
regarding  "  local  signs ''  and  space,  adds  little  to  thediaenaskM 
of  the  time  problem.  He  Itelieved  in  the  -'  power  of  the  aaal  lo 
preserve  impressionfi  indepeodeotly  of  physical  eonditloaa."' 

Hbihrioh  Czol,b£,  of  all  modems,  most  be  credited  wiUi 
the  most  nniqne  view  of  time.    He  regained  all 
extended  in  space,  and  time  as  a  fourth  dinaensioa  of 

WtLHEUf  BOBENKKiXTZ,  last  of  the  School  of  Scbelling, 
newly  di^cnssed  time  as  a  category  or  form  of  thought  in  its 
iutercouriie  with  the  oater  world." 

Leopold  Geobge,  pnpil  of  Bchleiennadier  and  Hegel,  de- 
clared :  "  By  means  of  memory  dw  moment  of  time  is  intro* 
daoed  in  the  [i.  e.  his]  syBtem  of  localized  points*^;  hot 
**  memory  does  not  reprodnce  traces  of  sensation  as  is  gen- 
erally thought,  bnt  reproduces  eomhioations,  the  occasions 


ig  hia  eodaaae^ 


■  Ibid. }  83. 

*  MedlcUi.  PiiTch.  {  36,  p.  473. 

*  Posthomous  Work,  "  OotliDM  f>f  an  Exunfilonal  ThMry  of  Knorl 
edge.  Editfd  by  Dr.  JohoMS  (1S7S).  Compare  witb  tbU  Irooi  DIcgc: 
L.    VII,    141,    ''Time  U  Cb«  ezteoitloQ  of  the  motloo  of  t)i«  wa 
{fu'iCT^fut  T^  Tii-  K6tiucm  Kn-f/ett^).    Jl  It  Infloite  t>oth  Id  thr  dtrecUon  of  tbe 
pact  and  of  the  future. 

*  Die  wlsKoicbaft  dea  Wlaseoa  (HoDlch). 
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for  which  have  be«n  Bupplied  by  the  sen&ations/'*    Particii' 
larly  he  combats  the  time  theories  of  Trendelenburg. 

Tbendelenduko,  goin>;  back  to  Aristotle,  held  space  and 
Unie  to  be  prodnctA  of  motion.'  In  oppoHitlon  to  Kuno  Fiach* 
er  he  particularly  criticized  the  time  theories  of  Kant  and 
Herbart.* 

Uutici  examines  the  subject  from  the  stand-poinl  of 
**  Speculative  Theism,"  and  semi-Hegelianism,  but  gets  little 
further  than  such  declaraUons  as  that  **  Thought  is  bound  by 
certain  rules,  of  which  time  is  one. '  '• 

FECHI7ER  discusses  time,  space  and  motion,  as  it  would 
M«m,  with  particular  reierem^  to  the  writings  ol  Trendelen- 
burg, but  without  his  usual  originality.* 

Bkestano,  Professor  of  Philosophy  at  Vienna,  in  his  Psy- 
rhologie  vom  empirischen  8tandpunkte(Ijeipzi{^,  1874),givee 
an  interesting  exposition  of  the  views  of  a  certain  current 
Lransitional  school,  but  does  not  focus  definitely  on  the  sub- 
ject of  time. 

HoBWicz  is  a  prominent  advocate  of  the  modem  tendency 
to  make  phy^iolog^'  the  Hole  Kounv  and  guide  of  both  psy- 
chology and  philosophy.*  The  metaphysical  question  of  how 
the  body  excites  any  feeling  at  all  in  the  soul,  he  considers 
vanity  and  folly.  (I.  1-13).  ^nl  is  "a  colletrtive  designa- 
tion for  all  psychic  phenomena."  (I.  135).  He  reduces  all 
of  mind  to  simple  e1einent«  of  **  feeling.^'  Change  in  feeling 
follows  change  in  nerve  substance.  (2  Vol.  TIT,  41).  '*  Ail 
•onl  proce«fiee  are  built  up  (of  the  ultimate  feeling  elementa) 
tlhrongh  repetition  and  complication.*'  (I.  202).  FrequeiUM 
of  repetition  plays  the  fundamental  role  (p.  34fi  wi-).  Cer- 
tain fre<juency  gives  us  Kight,  another  sound,  etc.  Time- 
MDM,  and  S[>ace  or  place  sense  arc  special  sensed  to  be  classed 


*  Lebrboch  der  Paycb.  (BerHo.  ISM),  p.  322,  308. 

*  I.(«Uchr  ITiit^rtiirhungeD  (B«Tltf),  1840).  Vol.  VI. 

'  Vol.  HI.  Ill^t.  Iteltra^e  zur  rhtloi.;  (nuDpblet)  "Kuno  PlKlier 
niul  tciD  KutiL"  (IMiiriir,  1869; ;  K.  FlBCher'sGcsuhtchtvd.  DForeo  Plilloi. 
(Sdrd.  I  Vol>.  Ill  nod  JV',  IWK). 

*  I)u  Oruudnrliielp  der  l*bll(>»oi>hie,  l^elpzlj^  I84y-«;  Syfttem  der 
«flc  (Wi):  Compendium  der  I^glk  (1800  Rod  1^3);  Outline  of  Frmo- 
iOMJ  FWlOft..  |iU.  1-20K. 

*  PhT>>k.  u   Phlluft.  AtomeDlphrr  [helpOg,  18Aft-18e4).    Appendix. 

*  Pv^i-hnloffiache  Aoalyteii  auf  phT«tolofiaohe  OraadUce,  lie  r«rt. 
B»U«.  tsra,  11  Part  (2  Vols.  lUUe  nod  UaKdebnrir.  1B7IMB78). 
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witfa  sight,  hearing,  etc.  (p.  340).  This,  thooch 
peon  on/y  ?ri7A  and  alwayx  inVA  other  iw»fcion.  HonHn'i 
olasmficatioD  of  the  senses,  according  to  their  otJeeiimUjft  ^ 
Rtrangely  in  opponition  to  Kant :  '*  Ofajeetire  («m1  of  aoate) ; 
Ttme-sense,  space-Hense,  pye,  «ar,  pmsare,  teM^pecstuv^ 
smell,  taste,  general  feeling  of  the  skin,  feding  of  the 
Ism  or  general  feeling ;  snbjective  (end  of  scale.)** 

Bensations.  on  their  phyflical  side,  leave  efleols  in  Ae 
el<*mente,  which  are  the  basis  of  our  ideas  or  reprodoeed  wm- 
sations.  Metaphysical  identity  Honricx  dedans  to  be  ma  ia- 
solvable  metaphysical  qnejttion,  bnt  mental  or  objectiTe  Ida- 
tity  is  at  least  an  ''  nnBusj>ei'ted  UkeneAs"  (p.  107).  Fi 
reappearances  of  these  nnsospected  iikeaessos  under  the 
laws  of  reproduction  and  association,  Honricz  bnilds  all  «ar 
concepts  of  memory  and  of  time-relation.  He  plants  hiniafif 
unmistakably  on  the  side  of  those  who  declare  all  perwptioas 
of  timn-relation  to  be  only  certain  saccessions  of  properiy 
compounded  sense  pre-'w^Dtations,  or  feelings. 

Horwicz  betrays  the  influence  of  modern  experimental  time 
psychology ;  rhythm  now  plays  the  important  role.  BbythM 
he  declares  to  lic  the  measure  and  the  only  measure  of  time ;  a 
being  incapable  of  regular  periodic  intervals  eoold  attain  no 
coureption  of  time.  All  the  rhythmic  functions  of  the  body 
serve  Lliij*  purpose;  as  breathing,  poise,  leg- swing  and  other 
such  movements,  hunger,  sleep,  labors,  dntiee,  coatoau  ol 
all  kinds.  Thus  our  time  measures  spring  from  and  eattr 
into  the  most  fundamental  and  most  subtle  depths  of  oar 
being  (III,  145). 

WiLHEi.M  Wirsi>T.  at  present  the  most  conspirtious  6gare 
in  German  Psychology,  has  given  us  positive  determinations 
of  unusual  originality  and  value;  this  whether  the  merit  of 
his  system  be  as  entirely  obvious  or  not.'  He  rednc«s  all 
mind  to  ultimate  elements  of ' '  will ;  * '  indeed,  elementaty  acts 
of  will,  as  activities,  rather  than  as  seosations,  are  the  ulti- 
mate constituents  of  the  entire  universe.'  Higher  manifesta- 
tions of  tb^e  elementary  will  components  are  feelings  and 


I 


For  English  irlticlsm  s«e  "  MIod,"  Jitnurr.  1890. 
97«t«m  der  Phlloflopbte  (.Leipzig  lS4tfj,  p.  433 
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sense- perceptionn.  Combinations  again  of  these  last  men- 
tioned prodncta,  give  tus  sensations  proper,  bat  as  a  matter  of 
taet,  we  never  ex[)erienc«  even  KenHations,  as  single  elements, 
but  alone  complex  combinations  of  them,  snch  a»  onr  onLinm- 
ry  complex  sights,  sounds,  etc.*  The  natnre  of  this  lowest 
clement  of  mind  is,  however,  that  of  a  judgtiient' ;  in  t-he 
B»ere«t  experience,  eay  of  red,  in  a  recognition — a  judgment 
of  it  M  red.  Therein  lies  tlie  root  and  nature  of  all  reason, 
of  all  meatel  »ct8 ;  which  act^  are  but  complications  or  com- 
pllationi  of  elementary  willful  judgments.*  luherent  in  the 
nature  of  this  ultimate  unitary  judgment,  is  the  problem  of 
recognition  of  identity.*  Why  elemeuts  of  mind  exist  at  all 
we  do  not  kuow  ;  why  diversity  rises  from  these  units  we  do 
not  know;  why  we  judge  or  identify  the  diverse  we  do  not 
know.  That  we  di>  these  things  is  assumed  as  an  ultimate 
fact.  From  these  ultiumte  assumptiouH  all  mind  develops; 
the  processes  of  its  development  are  alone  the  province  of 
psychology ;  what  may  lie  back  of  theee  is  Che  province  of 
mpttaphysics. 

In  the  same  way  that  the  content  of  mind  is  ultimately  iu- 
romprpbcnsible,  so  also  is  the  fact  that  its  diversitieH  Muer*MM] 
each  other  ;  the  nature  and  the  manner  of  these  successions  is 
all  that  psychology  can  study.  All  mind  then  is  but  a  succes- 
sion of  diversities;  certain  of  tht'se  we  call  ideas,  pen't^ptions, 
coaoepUons  or  postulates  —  among  others  are  those  of  time.* 
Tet  not  ever)'  mental  succession  suffices  to  constitute  an  idea 
Or  pflfoeption  of  time — an  idea  or  even  thp  simplest  i>o.?sible 
pWMption  being  a  highly  complex  product.  The  crucial 
proce«K  of  time- perception  Prof.  Wundt  describes  as  follows: 
"  AMume  that  .  .  .  similar  pendulum  strokes  follow  each 
other  at  re^lar  intervals  in  a  consciousness  otherwiae  void. 
When  the  first  one  is  over,  an  image  of  it  remains  in  the 
fancy  until  the  second  succeeds.  This,  then,  rcproduoi's  the 
flrvt  by  virtue  of  thf  law  of  aKsociatiou  by  Himilarit}',  but  at 
the  same  time  me*'ts  with  the  aforesaid  persisting  image.    .    . 

*  OfiuidBlce  der  rbrtlologltchea  Piycbologls  (t^psfg  1^*}  iU  Stt. 

*  Syneai,  p.  S73. 
>  87MM^  p.  MM. 

*  Syuam,  p.  4iS  «]  ;  131  iq. 
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TbuH  does  the  simple  repPtitioD  of  the  sound  provide  all  the 
elftmentM  of  time- perception.  The  first  soood  [as  it  is  re- 
called by  association]  gives  the  bejErinning,  the  second  the 
end,  and  the  persiKtent  image  in  the  fancy  represents  tbe 
length  of  the  interval.  At  the  moment  of  the  second  impTM* 
sion,  tlie  entire  time-perception  exists  at  once,  for  then  all  ha 
elementfj  are  presented  together,  the  second  sonnd  and  the 
image  in  the  fancy  immediately,  and  the  first  impression  by 
reprodnrtion.  Bat,  in  the  same  act,  we  are  aware  ol  a  state 
in  which  only  the  first  sound  existed,  and  ol  another  in  whidi 
only  its  image  existed  in  the  fancy.  Such  a  consdonsness  at 
this  is  that  ol  time.  .  .  .  In  if   uo  succession  of  ideas  takt* 

It  can  not  fail  to  be  observed   that  the  above  time- 
tion  is  a  procem  and  not  a  utate,     ^Notwithstanding  Wnndt'ff' 
last  words  in  italics  this  process   is  surely  a  aaccessioQ  ol 
some  kind  or  kinds  ;  thongh  of  conrse  it  is  not  a  **  snoceesioii 
of  ideas, ^'  if  by  idea  is  meant  the  process  as  a  whole.     Th 
seems  no  good  reason  for  confusion  on  this  point.' 

Prof.  Wnndt  discusses  constancy  (duration),  change, 
rhythm  with  perspicuity  and  truth.' 

Prof.  L1PP8  one  of  the  representative  German  Psjcholo 
gists  describes  the  time-process  as  follows:     ^'Sensatio 
arise,  ooonpy  consciousnesK,  fade  into  images  and  vanish 
cording  as  two  of  them,  a  and  6,  go  through   this   p 

>  PhyBtoloffical  Pitychol.  1st  Ed.  p.  esi-i.  Tr.  In  Junw'  T%v 
cbo)<^7,  Vol.  I,  606.  J&meii  adds  "  now  livre  the  UBnmptiou  thit 
tlie  jMrKftence  and  tbe  rrproducHon  o(  an  ioipresaloQ  are  two  proce^M^ 
which  may  ft*}  ^Q  Biniultaneouj<ly.  Alro  Umt  Wandt**  dCK-rtptioo  l« 
merely  an  actetnpt  to  amiJi/zr.  the.  dflie^ratief.  of  a  tIine-p«>rcFptioa,  aod  00 
aslanatton  ofUU  manner  in  \phi''h  it  rnuu-s  atput." 

'  Prof.  Wnndt  contributes  confusion  as  follow! :  I^gik  p.  43S.  "Die 
Vontclltmg  xeltUcher  AufeiniindfrfQlKe  i»t  nicbt  B«lb»t  eine  Aofetnao* 
derfolge  von  yorstellnnfrpn,  fcondcm  fine  an*  der  letzterea  berrorcfr* 
beiides^iiiialtaiic  AnschauunK.  in  wek-her  sich  die  VVahntehniung  zweler 
getreater  yorst«lluiigen,  die  aln  Anfan);)!-  und  Endpnn^  elner  Zett- 
reihe  gegebeo  slad.  mlt  dein  BenoisstAciQ  eloe»  »ie  trcnueoden  arnlers- 
srtigen  In)iaUe8  verhindet.  Dabel  kano  die«er  leuten,  eotweder 
blose  BUS  der  Nachdauer  der  ori«t^D  Vor^tellaDC,  Oder  ao««erd«n),  aw 
QCueu  Vorstellungen  lientfhen,  deren  Nach-wirkun)^D  zn  deileniicexi 
elner  er«teu  VorstelluiiR  lilnzu  trettcu.  W«»eDtli«'h  flir  die  Ao«.'nii«ung 
der  Zeit,  ist  somit,  einerpeitR  di<?  .Verblndnng  verfichpldeiier  getrennter 
VoretellunKen  mitt1ei>t  der  Roproducliou,  und  aoder^eits  das  ebeaalalli 
dareh  ReprodacUoD  vdrmltteJtA  B«wn£BtMln  ihrer  TrenDaog.** 

•  p.  435. 
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nmoltMieoafily,  or  as  one  prece<lee,  or  follows  the  other,  the 
phaae*  of  (heir  fading  will  agree  or  differ ;  and  the  difference 
will  be  proportional  to  the  time -difference  betweftn  their  bcv* 
eral  moments  of  bej^inuing.  Thus  there  are  differences  of 
f)iiHlity  in  the  imager,  whioii  the  mind  may  tranjtlate  into 
corresponding  differences  of  their  temporal  order.  There  is 
no  other  possible  middle  term  between  the  objective  time- 
relabons  and  those  in  the  mind  than  these  differences  of 
phase.'" 

Prof.  Lipps  calls  these  "  temporal  si^s" ;  what  bis  pro- 
cess of  mental  translation  of  these  signs  may  be  is  difllcolt 
to  conceive,  and  it  were  about  as  easy  to  call  the  whole  prob- 
lem an  inexplicable  mystery  and  be  done  with  it. 

Ebsbt  Mach,  a  prominent  representative  of  the  experi- 
mental school,  also  carries  back  oar  problem  to  a  special 
time-A«!iiJV  or  feeling,  "  as  siKH'ial  as  tiiat  of  color."*  He  says 
we  can  separate  the  rhythm  of  a  melody  from  the  tone,  as 
much  n»  the  contour  from  a  painting,  and  that  this  would  not 
be  possible  were  the  rhythm  not  a  separate  series.  He  sng- 
gestA  that  there  may  be  in  the  ear  some  accommodation  ap- 
paratus like  that  of  the  eye,  which  may  be  the  organ  of  the 
temporal  sense.  Time- sense,  therefore,  would  be,  and  is 
dlOMly  allied  to  the  workings  of  attention  ;  certain  "  fixa- 
tion '*  sejisalions  arise  from  this  ac-commodation  organ,  vary- 
ing according  to  intensity,  duration,  pause,  etc. ;  a  greater 
amount  of  attention  always  indicates  the  later  impression; 
this  happens  by  reason  of  aHsmnation  with  sense  of  fatigue 
of  the  organ.  *'But  adapted  condition'*  would  in  time  be 
called  np  by  external  happenings,  as  in  eye* adaptation  and 
Ame  cailedup  ear- marks  thus  give  us  temporal  distance  and 
■eqnenoe,  in  the  same  way  as  we  get  visual  distant^  and  per- 
spective.' 

Dn.  Hcoo  MuNSTEBBEBG  finds  in  respiration  a  solution  of 
Ibe  time-problem  (analogous  to  Machos  theory  above)  which 


'  GmaduUMbra  de«  SeleolebenH  (Boao,  188S).p.  fiSS.  Tr-  Juikmi* 
INt.o.WS, 

**■*  iJalanvcbeD  ab^rdeo  ZettMnn  dM  Ohret,"  f  rV.  "Bdtrtg*  zar 
AmItm  tf«r  EnpflDdunceo,"  pp.  6-14. 

»  IM.  p.  108  K|. 
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will  be  ooQsidered  presently  in  ooonectioQ  with  the  work 
other  experimentaliHta. 

Prof.  WiLHEr.H  VoLKMANN  dincasses  time  witb  hia  obi 
comprebeDsiTcneas.  A  brief  review  of  his  dlBCttSsion  wiU 
oloM  the  history  of  the  German  echooIaT  and  thus,  what  may 
be  considered  a  fair  representation  of  the  latest  statos  of  oar 
problem  in  tJiat  country,  will  be  brought  into  oloae  oompari- 
Bon  with  the  views  of  James  Mill  of  the  English  school, 
which  will  then  follow. 

The  general  Hystem  of  Volkmann  is  so  esseutiaUy  that 
Herbart  as  to  need  no  farther  exposition  hero.     Begardii 
time,  however,  Volkmann  takes  a  more  literal  position  Lhaii' 
his  master  as  to  whether  the  idea  of  sotY^ession  is  or  is  not  a 
snooession  of  ideas.     He  says :  **  Indeed  wh«i  one  considers 
the  matter  precisely,  he  discovers  the  antithesis,  that  the  pre- 
sentations .1  and  B,  in  order  to  be  perc«lve<t  as  Baooewivef 
mnst  be  presented  simultaneously ;  that  is,  in  order  to  appear 
to  be  after  each  other,  they  must  ?«■  present-'"     •*  In  order  to 
become  conscious  of  a  presentation  as  ended,  we  must  brlngL 
it  into  some  other  presentation  which  appears  to  ns  aa  goiqfl 
on.'*     In  original  sensations  as  oppose*!  to  their  reproduced^ 
images  be  finds  the  requisite  data  of  distinction  for  the  **goi 
OQ ;"  these  form  our  present.    Of  a  succession  of  sensatic 
ABC  only  one  is  present. — "  the  present  of  one  excludes 
of  the  others.     But  this  exclusion  is  purely  negative  ;  il 
time-presentation  is  to  arise,  the  not>'pr«sent  (say  of  A  and 
while  B  is  present)  must  t>e  raised  from  the  negative  to  the" 
positive  form.'-     "  This  happens  in  that  A  and  C  (while  B  if 
present)  each  in  a  different  manner,  continue  to  influonoe  B' 
(according  to  ordinary   Herturtian  psyrJio  meclianics). 
although  having  passed  out  of  the  focus  of  sensation, 
gles  to  preserve  to  itself  that  condition  as  against  B ;  B  re| 
this  endeavor,  and  in  the  reflex,  which  the  presentation  of 
in  itself  sufiors,  lies  the  perception  (BetruiJtftcerd^n)  of  til 
as  a  ffuality  of  A,  i.  e.  the  perception  of  it  as  **  no  more^f 
Thus  with  Volkmann  this  secondary  reflex  feeling  of  st 
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»aflpr«d  by  reason  of  the  contention  of  the  Bonsations  tbea- 
Mtrw  for  the  focus-point  or  prcBeut  of  conRCJouflnefts,  is 
ftiM  ei^sential  element  of  time- perception,  t^imitarly  to  this 
Btrofrgle  of  ** no-more,"  or  "feeling  of  past,*'  of  A,  is  devel- 
apcd  the  **nolyet"  of  C,  t.  p.,  the  feeling  or  intuition  of 
lotnrp.  The  time-senHe  with  Volkmann  is,  therefore,  more 
tbOTOUghly  a  disparate  sense,  though  also  a  "general sense,*' 
than  even  »<ight  or  heiiring. 

•'  No-more  and  not-yet,"  he  continues,  "are  the  specific 
ftigtntlichen')  time- feelings,  and  we  should  never  become  con- 
srioas  o!  time  otherwise  than  through  these  feelings.  .  .  . 
When  a  series  has  once  taken  on  this  time-form  (as  above) 
it  preeervee  the  acquired  ciiaracteriatic,  in  future  reproduc* 
tton  of  the  same,  but  only  when,  and  in  so  far  as  the  same 
wnditions  are  renewed, ander  which  the  original  time- form  was 
dereJoped.  .  .  .  The  presentations  (A  B  C)  remain  what 
they  are,  bnt  the  manner  of  their  presentation  changes;  all 
tlme-conHcionantiBs,  as  feeling,  is  a  perception  (fieunus/wer- 
4en)  of  presentations'*  (§5  86,  87). 

Begarding  duration,  a  corresponding  struggle  to  that  of 
••■o-more"  and  "  not-yet-there,*'  gives  ns  the  feelings  of 
"yee-Uiere."  CompUcations  of  these  constitute  oar  feelings 
of  t4<dionanPBR,  ennni,  expectation,  monotony,  haste,  fast, 
alow,  etc.  "  The  rise  and  fall  of  these  strifes,  bring  into  the 
Hfe  of  the  individual  certain  rhythms"  which  become  our 
aMMres  of  duration  and  of  time.  Ro  separate  is  the  «en«e 
et  time  from  tiic  conteut,  that  various  presentations  may  pro- 
duce the  same  feelings  of  time  or  of  duration,  t.  e.,  the  same 
percpptions  of  time  length  and  time-relationship  (S  88). 

Upon  these  main  principles,  Volkmann  develops  all  the 
Borv  varied  and  complicated  time  concepts,  np  to  those  of 
Hcmltj  and  of  time  in  the  abstract.  This,  in  a  truly  master- 
ly manner,  whether  the  fundamental  metaphysical  assump. 
tion  of  all  his  strife  mechanism  between  mental  elements  be 
hi  any  way  warranted  or  not., 

J*ME8  Mill  follows  Thomas  Brown  in  denying  any  difler- 
«BM  of  essential  nature  tM*tween  sensation  and  perception. 
He  took  u|H>n  himself  the  task  of  removing  still  more  com- 
pletely  the  "  Psychological   Fallacy  '*  of  self-conscioaBneBBt 
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from  onr  conceptions  of  mental  processee.*  Yet  3[iU  was  not 
altogether  able  to  free  himaell  at  once  from  the  inbred  uses  of 
langna^,  or  even  from  the  habits  of  thonght  current  in  his 
age,  and  indeed  still  current  in  the  popular  psychology  of  bo- 
day.  U,  however,  Mill'»  point  of  view  be  borne  in  mind  and 
bis  meaning  be  sought  (or  with  any  generosity  and  faimesa, 
psychological  truths  and  subtle  suggestions  of  the  profound- 
est  and  most  fur-rea<':hiug  importance  may  be  found  in  his 
writings  in  germ,  If  not  always  fully  developed. 

Time,  memory  and  personal  identity  are  intimately  Inter- 
twined ;  the  same  fundamental  mystery  lies  at  the  root  of  all 
three.  With  Uerbart  and  his  school  91ill  distinctly  declares 
that  not  any  and  every  mental  succession  will  give  us  a  per* 
ception  either  of  time-relation,  of  memory,  or  of  identity : 
and  in  close  accord  with  Herbart,  he  asserts,  that  certom 
pr&per  guccesnivt.  combijiatiorut  of  sensations,  their  rcproduc- 
HoM,  and  repetitions  of  these  reproductions  do  alone  and  of 
themselves  constitute  all  possible  forms  of  aU  three.  ^ 
says:  *' rmagination  consists  of  ideas.  .  .  .  Memory  haa 
in  it  all  that  imagination  has,  but  it  mast  also  have  something 
more.  ...  In  memory  is  not  only  the  idea  of  the  thing 
remembere<J,  there  is  also  the  idea  of  my  having  seen  it. 
Now  these  two,  (1)  the  idea  of  the  thing,  (2)  the  idea  of  my 
having  seen  it,  combined,  make  up,  it  will  not  be  doubted,  the 
whole  of  that  state  of  cons(rience  which  we  call  memory.  Rat 
what  is  it  that  we  are  to  understand  by  what  I  have  called 
'the  idea  of  my  having  seen  the  object'!"  (p.  32d).  To 
clear  iii»  this  question  he  supposes  a  case  as  follows  :  "I  have 
one  sensation,  and  then  another  sensation ;  call  them  A  and 
J3f  and  I  recognize  them  as  soccessive."  Then,  "the  con- 
scionsness  of  the  present  moment  (by  law  of  association) 
calls  np  the  idea  of  the  consciousuess  of  the  preceding  mo- 
ment.    The  consciousness  of  the  present  moment  is  not  abso- 


*  *'  Analjrftii  of  the  PheDomena  of  the  Bumati  Mind"  (London,  1669) 
I,  p.  235.  A  pregnant  pafinage  In  Mill  U  "  The  term  '  I  conceivp  '  ha« 
tbe  form  of  an  active  verb,  and  with  the  fur m  of  an  active  verb,  the 
Idea  of  action  is  no  frequHtitly  conjoiDed  that  we  are  rarely  ahle  Co  sep- 
arate them."  Perhaps  the  ctiief  point  of  dlflereace  in  the  general  sya- 
temA  of  Brown  and  Mill  In,  that  the  latter  abandoas  '*  relations  "  as  4 
ecpamte  clemeDt  or  pheaouieaon  of  mind. 
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lat«ty  simple ;  for  whether  I  have  a  aensation  or  idea,  the 
idea  of  what  I  call  myself  is  always  inseparably  combined 
with  it.  The  coasciouAneH.s  then  of  the  second  of  the  two 
moments  in  the  case  supposed,  is  the  sensation  combined 
with  the  idea  of  mysell,  which  componnd  I  call  *  Myself  Sen- 
tient.' This  8eU  Sentient,  in  otlier  words,  sennaiion  B  com- 
btJied  with  the  idea  of  self,  calls  up  the  idea  of  sewtation  A 
comhined  with  adf.  This  we  call  Memory"  (p.  337).  Mem- 
ory then,  Mill  finds  to  consist  of  three  partM  :  *'  the  remember- 
ing self ;  the  remembered  self ;  and  the  train  which  inter- 
vened. Of  these  three  parts,  the  last  has  been  fuUy  ex- 
pounded. The  recalling  of  the  successive  slates  of  conscious- 
ness, which  composed  the  intervening  train,  is  an  ordinary 
case  of  association ;  the  other  parts,  the  two  ftelvfs,  at  the  ex- 
tremes of  this  train,  require  farther  consideration.  The  self 
at  the  first  end,  is  the  remembered  sell ;  the  self  which  had  a 
sertsatirm  or  an  idtta.  The  idea  of  this  self,  therefore,  con- 
sists of  two  parts :  of  self,  and  a  sensation  or  an  idea.  The 
last  mentioned  part  of  this  combination,  the  sensation  or  idea, 
needs  no  explanation ;  the  first,  that  which  is  called  self, 
does.  The  self  at  the  other  extremity  ot  the  chain  of  con- 
sciousnessr  is  the  /vmernhfrinff  ^If.  Remembering  is  asso- 
ciating. The  idea  of  this  self,  then,  is  the  combination  of 
self  with  the  idea  of  associating.  And  here,  too,  associating 
needs  no  explanation ;  it  is  the  other  part  of  the  combination 
that  does.  The  analysis,  then,  of  self,  or  the  acoonnt  of 
what  is  included  in  that  state  of  consciousness  commonly 
called  the  idva  of  permmal  identity y  is  still  wanting  to  com- 
plete the  development  of  memory''  (p.  33^).  In  modem 
times  the  associational  <tonception  of  self,  or  personal  iden- 
tity, is  too  well  known  to  need  here  that  long  and  subtle  ex- 
planation which  Mill  in  his  day  found  it  difficult  to  express 
with  any  sort  of  comprehension.  The  self-problem  is  ab- 
struse and  obscnreeven  iuourdayof  ^'fringes,' '  and  of  feelings 
of  "  lis,  buts  and  ands.' '  It  is  not  to  be  wondered,  thoreforef 
that  Mill's  first  handling  of  the  subject  should  contain  con- 
tradictious and  short-comings  of  the  grossest  order  ;  but  the 
student  who  is  alive  to  its  fnll  significance  will  find  in  Mill's 
elucidations  the  traces  of  a  master  psychologist. 
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The  gifit  of  Mill's  theory,  and  particnlarly  as  applied  to 
time,  is,  tiiat  we  do  not  go  out-side  of  our  ordinary  sensationB 
and  their  corresponding  roprod notions,  aa  frovemed  by  the 
natoml  laws  of  prodnHion,  association,  and  rpprodaction,  in 
any  of  the  processes  of  mind  whatever  ;  whether  of  personal 
identification,  memory  or  perception  of  time  relations. 

This  view  difiers  from  that  of  Herbart  chiefly,  in  that  the 
elements  of  sensation  are  not  looked  upon  by  Mill  as  '*  reals" 
between  which  there  is  direct  attraction  and  repnlsion,  a 
metaphysical  assnmption  for  whicii  there  is  to  be  found  no 
scientific  warrant;  and  it  difiern  still  more  from  the  view  of 
Volkmann  in  that  no  secondary  feeling  or  sense  of  con- 
tention in  the  ordinary  mental  content,  is  needed ;  which  sec- 
ondary order  of  feeling  is  itself  another  metaphysical  speca- 
lation  withoDt  scientific  justification  or  support. 

John  Stuakt  Mii.r,  snms  np  the  case  against  the  cmcial 
point  of  bis  father  as  follows:  "The  distinction  betweeji  a 
mere  combination  of  ideas  in  thought,  and  one  which  reveals 
to  ns  a  combination  of  sensations  as  actually  experienced, 
always  returns  on  our  hands  as  an  ultimate  postulate.- '' 

But  this  can  scarcely  be  conceived  to  be  relevant  to  the 
position  of  his  father,  with  whom  a  series  of  mental  states 
actually  occurring,  that  is,  **a  combination  of  sensations  as 
actually  experienced"  was  accepted  as  an  ultimate  postulate. 
The  father's  endeavor  was,  this  beimj  at^cepted  or  postulated, 
to  show  bow  the  processes  of  memory  worked  tintier  this 
postulate.  With  the  elder  Mill  the  ultimate  postulate  was 
that  "  series  actually  occurred  " — out  of  these  he  deveJoped 
the  memory  and  the  belief.  Uis  eon  first  postulated  the  be- 
lief ;  the  fault  of  which  seems  to  be  the  same  as  postulating 
any  other  function,  or  faculty  of  the  mind  before  inquiring  if 
tiiat  faculty  or  function  cannot  be  discovered  to  be  a  com- 
pound  process.  The  "belief"  can  be  deduced  from  the 
series,  not  the  series  from  the  "belief."  J.  8.  Hill  also 
went  back  to  and  emphasized,  the  English  schoore  theory  of 
relations  as  taught  by  Brown. 

Herbert  Spencer's  evolutionary  system  of  realism  is  well 
known  ;  it  conceives  the  entire  physical  world   to  be  devel- 
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oped  from  ultimate  homof^eneouB  nDit«,  and  all  oonBciouBOMff 
be  a  correspoudiug  development  of  mental  nnits.  The 
snt  feature  of  Mr.  Spencer's  psychology  is  his  theory  of 
Relations.  *'  The  proximate  components  of  mind  are  of  two 
broadly  contrasted  kinds:  F()elings,  and  the  Itelations  be- 
tween feelings.  .  .  ■  Each  feeling,  as  we  hero  define  it,  is 
any  portion  of  conscioasness,  which  oocupie,s  a  plaoe  suffi- 
ciently larpc  to  give  it  a  jHTceivablo  individuality  ;  which  has 
its  individuality  marked  ofl  from  adjacent  portions  of  oon- 
sciouaness  by  qualitative  contrasts ;  and  which  when  intro- 
Bpectively  contemplated,  appears  to  be  homogeneous  ...  A 
relation  between  feelings  in  on  the  contrary,  characterized  by 
occupying  no  appreciable  part  of  consciousness .  Take  away 
the  termH  which  it  unites,  and  it  disapjicurs  along  with  Uiem  ; 
having  no  independent  place,  no  individuality  of  its  own.  It 
is  true  that  nnder  an  oltimat^*  analysis,  what  we  call  a  rela- 
tion proves  to  V>e  itacH  a  kind  of  feeling — the  momentar}-  feel- 
ing accompanying  the  ti-niHitiou  from  one  conspicuous  feeling 
to  an  adjacent  conspicuous  feeling.  And  it  is  true  that  not- 
withstanding its  extreme  brevity,  its  <|ualttative  ciiarat^ter  IB 
appreciable  ;  for  relations  are  distinguishable  from  one  an- 
other, only  by  the  unlikeness  of  the  feelings  which  accom- 
pany the  momentary  transitions.  Each  relational  feeling 
may,  in  fact,  be  regarded  as  one  of  those  nervous  shocks, 
which  we  suspect  to  be  the  units  of  composition  of  feelings ; 
and  though  instantaneous,  it  is  known  of  greater  or  less 
sti-ength  and  as  taking  place  with  greater  or  less  facility. 
Bat  the  contrasts  between  these  relational  feelings  and  what 
we  ordinarily  call  feelings  is  so  sti-ong  that  we  must  class 
them  apart."'  Relations,  then,  with  Mr.  Spencer  are  an 
entirely  disparate  sense,  as  much  as  the  time-sense  of  Cxer- 
mak,  or  the  time  feelings  of  Horwiez.  "A  succession  of 
changes  "  Mr.  Spencer  declares  to  be  ■*  the  subject  matter  of 
psychology  ;  it  is  the  business  of  psychology  to  determine  the 
law  of  their  order."  Of  particular  importance  for  the  time 
queation  is  IHr.  Spencer's  fundamental  conception  of  percep- 
tions of  likeness  and  nnlikeness  of  relations  of  succession. 


Priodples  of  Piycfaology  (JXnr  York,  1S77},  1, 161. 
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"The  reqaisite  to  the  existence  of  a  relation  is  the  existence 
of  two  feelings  between  which  it  in  the  link.  The  reqaisite 
to  the  existence  of  two  feelings  is  some  difference.  And 
therefore  the  requisite  to  the  existence  of  a  relation  is  the 
occurrence  of  a  change,  the  passage  from  one  apparently  uni- 
form state  to  another  »pi>arently  nniform  state,  implying  the 
momentary  shock  produced  by  the  commencement  of  a  new 
state.'"  "The  ultimate  relation  therefore,  ia  nothing  more 
than  a  change  in  the  state  of  consciousness ;  and  we  c^U  it 
either  a  relation  of  unllkeness,  or  a  relation  of  sequence,  ac- 
cording as  we  think  of  the  confrasf  between  the  antecedent 
and  consequent  .'States,  orof  theirort/'T.^'*  Mr  Spencer  suffers 
mach  difficulty  with  his  relations  of  likeness.  "  The  two 
terms  of  a  relation  of  likeness  are  the  antecedent  and  conse- 
quent of  what,  in  one  sense,  is  no  chanf/r ;  seeing  that  it 
leaves  c^nrtcionsness  in  the  same  (Xtndition  as  liefore."  But 
as  above,  because  "  two  states  if  not  different  can  not  exist 
as  separate  .  .  .  accurately  8i)eakiug,  therefore,  a  relation  of 
likeness  consist-s  of  two  relations  of  nnlikeness  which  neutral- 
ize each  other.  It  is  a  change  from  some  relatively  endur- 
ing state  A  to  another  state  X  (which  represeul-s  the  feuling 
we  have  while  passing  from  one  of  the  like  things  to  the 
other)  and  a  change  from  the  transitory  state  X.  to  a  second 
relatively  enduring  state  .1,  which  would  be  indistinguish- 
able from  the  first  state  were  it  not  divided  from  it  by  the 
state  X  "  (p.  284).  Surely  here  arc  contradictions  as  obvious 
as  print  (an  make  them.  Yet  these  are  Mr.  Spencer's  theo- 
ries of  Uelations,  whioii  he  considers  the  fundamental  princi- 
ple of  ail  reason  and  all  intelligence,'  including  of  course  all 
problems  of  identity,    memory   and  time- perception. 

Mr.  Spenoer's  manner  of  elucidating  the  latter  is,  however, 
more  successful,  and  is  perhaps  more  profound  tlian  that  of 


'  Vol.  n,  p  287.  Query:  If  a  'shock  of  relation'  lntpn-ciii*d  be- 
tween the  two  like  Btates,  would  not  this  rtifllce,  by  Mr.  Mpent-er*8  own 
theory,  for  the  two  8tatc«  to  be  known  an  sepanw  and  fliao  as  Hk«? 
Agalu .-  iVhf  may  not  iioos^louaniss  lie  la  two  states  it  the  Mine  tLtue? 
Save  we  any  proof  llvtl  an  Jirea  of  red  iind  an  area  of  blue  may  not  b< 
^imuitaaeouftly  Id  cou^-ioui^uesa?  Kuther  thU  Is  what  appareutly  does 
take  place. 

■  Ibid. 

'  Ibid,  L>hapter«  on  Beasoo  and  iDtelHgeace. 


THE   PSYCHOLOOT  OF  TIME. 


49S 


Any  other  writer.  ThU,  if  his  theory  of  relations  be  borne  in 
mind,  may  be  sufficiently  indicated  by  sayin;?  that  Itdevelopa 
from  hia  standpoint  of  Relations,  along  the  traditional  lines  of 
English  association  (especially  of  James  Mill),  perfected  and 
«nlai^ed  in  accordance  with  the  doctrines  of  cvolation. 

S.  H.  Hodgson,  in  his  "  Philosophy  of  Reflection"  (Vol. 
1,  p.  248*!254)  has  produced  a  discussion,  which  deserves  a 
place  here,  if  for  nothing  more  than  to  sample  the  loose,  irre- 
sponsible sort  of  imagination  regarding  the  subjei^t,  that  not 
only  get«  printed,  but  also  gets  (juoted.  *'  What  I  find,  when 
I  look  at  consciousness  at  all  is,  that  what  I  can  not  divest 
myself  of,  or  not  have  in  ronsciousness,  ii  I  have  conscious* 

'ness  at  all,  is  a  sequence  of  difierent  feelings.  .  .  .  The 
simultAnuouB  perception  of  both  sub-feelings,  whether  as 
parts  of  a  coexistence  or  of  a  sequence,  is  the  total  feeling — 
the  minimum  of  consciousness — and  ttiis  minimum  has  dura- 
tion. .  .  .  Time  duration,  however,  is  inseparable  from 
the  minimum,  notwithstanding  that,  in  an  isolated  moment 
we  could  not  tell  which  part  of  it  came  first,  which  last.  .  . 
.  .  We  do  not  require  to  know  that  the  sub'feelings  come 
in  sequence,  first  one,  then  the  other;  nor  to  know  what 

'coming  in  sequence  moans.  But  we  have  in  an  artificially 
isolated  minimum  of  consciouBness,  the  rndiments  of  the  per- 
ception of  former  and  latter  in  time,  in  the  sub-feeling  that 
grows  fainter,  and  the  sub-feeling  that  grows  stronger,  and 
the  change  between  them.  .  .  .  In  the  next  place,  1  re* 
mark  that  the  rudiments  of  memory  arc  involved  in  the  min- 
imum of  ccnsinousness.  The  first  beginnings  of  it  appear  in 
that  minimum,  just  as  the  first  begiuuings  of  perception  do. 
As  each  memlwr  of  the  change  or  difference  which  goes  to 
compose  that  minimum  is  thf  rudiment  of  a  single  percep- 
tion, so  the  priority  of  one  member  to  the  other,  although 
both  are  given  to  conscionsness  in  one  empirical  present  mo- 
ment, is  the  rudiment  of  memory.  The  fact  that  the  ntiui* 
mam  of  consciousness  is  difierence  or  change  iu  feelings,  i% 
tl»e  explanation  of  memor>'  as  well  as  of  single  perw'ptiona. 
A  former  and  a  latter  are  included  in  the  minimum  of  con- 
sciousness ;  and  this  is  what  is  meant  by  saying  that  all  ron- 
sciousness  is  in  the  form  of  /tmr",  or  that  time  is  the  form  of 
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feeling,  tJie  form  of  Aensibility.  .  .  .  It  is  clear  that  th« 
minimum  of  feeling  contains  two  portions,  a  sab-feeling  that 
goes  and  a  Bnb-feelin^  Uiat  comes/'  Mr.  Hodgson  seems  to 
mean  by  "  having  rudiment^}  of  perception,''  etc.,  that  atone 
which  he  conceives  to  take  place  in  a  single  momentary  se- 
qnence;  and  by  **  knowing  bow  these  take  place"  to  mean 
the  long  processes  of  his  tiionght  when  he  thinks  about  the 
nidimeutary  process ;  but  why  confuse  the  two  so  con- 
tinuaUyf  To  say  that  "a  former  and  a  latter  are  included 
io  the  minimum  of  conscionsnees  ''  is  in  reality  declaring  that 
a  former  term  of  a  sequence  includes  a  latter  term  of  that 
sequence. 

E.  R.  Clay,  in  his  "The  Altematire"  (p.  167),  also  adds 
nnder  title  of  the  '•  Specious  Present"  another  confusion  to 
the  problem.  The  gist  of  his  view  is  as  follows :  ''  All  the 
changes  of  place  of  a  meteor  seem  to  the  beiiolder  to  be  con- 
tained in  the  present.  At  the  instant  of  the  termination  of 
such  series,  do  part  of  the  time  measured  by  them  seems  to 
he  past*/*  Supposing  the  meteor  went  on  whirling  about  for 
an  hour,  a  day,  a  year  or  two:  there  might  eontinae  to  ap- 
pear to  the  observer  an  unbroken  streak  of  light  around  the 
heavens  in  the  p^th  of  the  meteor,  yet  would  he  never  dis- 
cover beside  this  simple  case  of  visual  after-image,  certain 
sensations  of  motion  "going  ont-'  When  he  did  discover 
the  process  of  this  going-on-series  would  ''all  of  this  aeries 
Hft'in  to  be  contained  in  the  pnxttU}''^  The  continuing  after- 
image seems  confounded  by  this  author  with  a  remembrance 
of  the  motion  series ;  there  is  no  more  justification  for  oou- 
touudiiig  the  fnotntii/an/  after-image  with  a  tiionnntan/  mo- 
tion aeries  than  there  would  be  for  confounding  a  ictek  of  after- 
image with  the  eternal  path  uf  the  hypothetical  meteor. 

M.  GUYAU,  in  his  '*  La  tJeni^'se  de  1'  Idee  de  Temps  (Paris, 
1890),  from  an  entirely  empirical  standpoint,  develops  the 
idea  of  time  ont  of  our  idea**  of  space.  Every  coexistent 
presentation  which  constit-utes  our  idea  of  a  series  as  such, 
18  more  or  less  a  figurative  presentation ;  t.  «..  spatial.  Both 
space  and  time  be  traces  liat'k  to  feelings  of  effort  of  motion. 
The  will  is  the  present ;  the  de«ire  is  the  future.     M.  Guyau 


'  Oted  by  Prof.  jEmes,  I,  609. 
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fairly  repreflente  the  present  tendency  of  psychology  in 
France. 

The  article  on  Psychology  in  the  9th  edition  of  the  Ennj- 
clopcedia  Britannica,  by  Jambh  Waed,  girea  an  admirable 
enmmary  of  the  best  current  opinion  on  psychological  mat- 
ters, save  perhaps  with  too  much  leaning  toward  the  widely 
doubted  theories  of  apperception  put  forth  by  Prof.  Wundt. 

Hr.  Ward  does  not  attempt  metaphysically  to  go  liehind 
tiie  data  of  psychology  :  *'  By  pure  Ego  or  Hnbject  it  is  pro- 
posed to  denote  the  simple  fact  that  everything  mental  Is  re- 
ferred to  self  "  (p.  39).  Of  the  origin  of  this  self  he  says  : 
"  The  body  becomes  in  fact  the  earliest  datam  for  our  later  con- 
ceptions of  i>eru)anence  and  individuality'*  (p.  56).  He  adopts 
the  Laws  of  Association  as  stated  by  Dr.  Bain  (p.  til)  whoHH 
classification  of  the  elements  of  the  mind  he  also  accepts, 
namely:  sense,  feeling,  will  (p.  40).  This,  with  the  follow- 
ing remark  of  Mr.  Ward  regarding  the  traditional  discns- 
flion  of  perception  vi*.  sensation,  will  make  his  general  psy- 
chological standpoint  sufficiently  dear  for  our  purpose  :  "  It 
has  t>een  usual  to  say  that  ]>erception  implies  both  memory 
and  imagination  ;  hut  sucJi  a  statement  can  be  allowed  only 
as  long  as  these  terms  are  %'aguely  usetl  '*  (p.  61). 

Approaching  the  subject  of  time  Hr.  Ward  says:  "Thus 
as  the  joint  effect  of  oblivisrenoe  and  reduplirattou  we  are 
provided  with  a  tlow  of  ideas  distinct  from  the  memory-train, 
and  thereby  with  the  material,  already  more  or  less  organized 
for  intelle<'tual  and  volitional  nmnipulation**  (p.  1)2).  That- 
is  for  thought  in  general  in  distinction  from  actual  remem- 
brances. *' Retentiveness  is  Ixtth  a  biological  and  a  psycho* 
logical  fact:  memory  is  exclusively  the  latter.  In  memory 
there  is  neccHsarily  some  contrast  of  past  and  present ;  in  re- 
t«ntiTeneB8  nothing  bnt  the  persistenoe  of  the  old  *'  (p.  47). 
"  Memory  includes  recognition  ;  recognition  as  sncli  does  not 
in(Uude  memory.  .     .     But  of  tiio  two  charaiTteristirj*  of 

memory  proper — (a)  ooncreteness  of  circomstantlality,  and 
{h)  localizjttion  In  the  past — the  latter  is  the  most  essential-' 
(p.  6.'t).  With  the  content  of  memory  or  time-pcrcepta  w 
ar«  not  at  pre*»ent  concerned ;  on  bow  this  content  is  locaUsed 
in  the  paat,  fiCr.  Ward  writes  aa  follows :  "  To  a  being  whos0 
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proseDtatlone  never  parsed  throoKli  the  transitions  which 
ours  andergo — firnt  divfwtwl  of  the  strtrngth  and  vividness  of 
impressions  (original  sensations),  again  reinvested  with  tiiera 
and  brought  back  from  the  faint  world  of  ideas — ^the  sharp 
cotttraatH  of  '  now  -  and  '  then,'  and  all  the  manifold  emotions 
they  occasion,  would  be  quite  unknown.  .  .  .  Time-order, 
succession,  antecedence  and  consequence,  of  course,  there 
might  be  still ;  hut  in  tiiat  spnge  of  event**  a«  •  past  and  gone 
forever'  .  .  there  is  much  more  than  lime-order.  .  .  . 
We  have  not  to  adk  how  time  itself  comes  to  be ;  but  assum- 
ing it  to  be,  we  ask  how  the  individual  twmes  t^  know  it.  _ 
.  .  .  The  present,  though  a  point  of  time,  is  still  such  that 
we  can  and  do  in  that  moment  attend  to  a  plurality  of  pre- 
sentations, to  which  we  might  otherwise  have  attcwlwl  sever- 
ally in  successive  moments.  Granting  this  implication  of 
nimih&rity  and  snci-ession,  we  may,  if  we  represent  suecessioa 
as  a  line,  represent  simultaneity  as  a  second  line  at  right- 
angles  to  the  first;  emptv  limt — or  time  length  without  time 
breadth — we  may  say  is  a  mere  abstraction.  Now  it  is  with 
the  former  line  that  we  have  to  do  in  treating  of  time^  it  is, 
and  with  Ihe  latti^r  in  tre-alingof  our  intuition  of  time,  where, 
just  as  in  perspective  representation  of  distance,  we  are  con- 
fined to  lines  in  a  plane  at  right-angles  to  the  actual  line  of 
depth.     In  a  succession  of  eventn,  say  of  sense  impressions 

A,  B,  C,  D,  £.  .  .  .  the  presence  of  b  means  the 
absence  of  A  and  of  G;  hut  the  presentation  of  this  succes- 
sion (as  a  wholt')  involves  the  simtiltaneons  presence,  in 
some  mode  or  other,  of  two  or  more  of  the  presentations  A, 

B,  C,  U.  In  pres«'ntation.  as  we  have  seen,  all  that  corre- 
sponds to  the  diQerencc  of  past,  present  and  fnture,  is  id 
consciousness  simultaneously.  This  truism,  or  paradox, 
that  all  we  know  of  succession  is  but  an  interpretation  of 
what  is  really  simullaneous  or  co-existent,  we  may  then  con- 
cisely express  by  saying,  that  we  are  aware  of  time  only 
through  time- perspective,  and  experience  shows  it  is  a  long 
step  from  a  succession  of  presents tio us,  to  such  presentations 
of  succession.  The  first  condition  is,  that  we  should  have 
representod  together  presentations  that  were  in  the  first  in- 
stance attended  to  successively,  and  this  we  have  both  in  the 
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list^Dcc  of  primary  memory- images,  and  in  the  siibnltane- 
0U6  rpproduction  of  lou^r  and  sbort«r  portions  of  the  mem- 
ory-train. In  a  series  thus  secured  there  may  Im>  time-marks, 
though  no  time,  and  by  these  marks  the  series  mnst  be  dis- 
tin^uiiihod  from  other  simultaneous  aeries.  To  ask  which  is 
first  among  a  number  of  simntcaneous  presentations  is  un- 
meaning; one  might  be  logically  prior  to  another,  bat  in  time 
they  are  together  and  priority  is  excluded.  Nevertheless, 
after  each  distinct  representation  a,  b,  c,  d,  there  probably 
follows,  as  has  been  supposed,  some  trace  of  that  movement 
of  attention  of  which  we  are  aware  in  passing  from  one  pre- 
sentation to  another.  In  our  present  reminiscence,  we  have, 
it  iiiusc  be  allowed,  little  direct  proof  of  this  interposition ; 
though  there  is  strong  indirect  evidence  of  it  in  the  tendency 
of  the  flow  to  follow  the  order  in  which  the  presentations 
were  first  attended  to.  With  the  movements  themselves  we 
are  familiar  enough,  though  the  residua  of  such  movements 
are  not  ordinarily  conspicuous.  These  residua,  then,  are  the 
temjwral-signK,  and  together  with  the  representations  con- 
nected by  them  constitute  the  memory  continuum.  But  tem- 
poral signs  alone  will  not  furnihh  all  the  pictorial  exactions 
of  the  time  jwrspective.  They  give  us  only  a  fixed  series  ; 
but  the  working  of  obliviscence,  by  insuring  a  progressive 
variation  in  intensity  and  distinctness  as  we  ]tass  from  one 
member  of  tiie  scries  to  the  other,  yields  the  effect  which  we 
call  time-distance.  By  themselves,  such  variations  would 
leave  us  liable  to  confound  more  vivid  representations  in  dis- 
tance, with  fainter  ones  nearer  the  present,  but  from  this  mis- 
take tlir*  temporal-signs  save  us;  and  as  a  matter  of  fact, 
when  the  memory-train  is  imperfect  such  mistakes  continu- 
ally occur.  On  the  other  baud,  where  these  variations  are 
slight  and  imperceptible,  though  the  memory  continuum  pre- 
ser%'e«  the  order  of  events  intact,  we  have  still  no  such  dis- 
tinct appn'ciation  of  comparative  distant^  in  time,  as  we 
have  nearer  the  present  when  these  perspective  effect*  are 
considerable.'*    (pp.  64,  65.) 

Two  points  are  to  be  observed  in  the  above :  First-,  Mr. 
Ward  does  not  go  outside  of  bis  three  classes  of  mental  ele- 
ments :  Sense,  Feeling  and  Will ;  does  not  posit  any  hypo- 
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thetical  8p€«ial  time-sense,  feeling,  intnition,  concept,  aeU  or 
snper-con8cioa8ne.i8  vhateTer ;  and  second,  he  conoeiv«8 
every  time  concept  to  bo  a  complex  co-existent  state,  and  not 
«  series  of  states. 

Prof.  WcLLiAM  James  derotes  a  chapter  of  bis  TigorooB 
and  suggestive  Principles  of  Psychology  to  the  perception  of 
time.  In  genera)  philosophical  standpoint  he  confesses  him- 
self a  spiritualist,  bnt  he  is  for  from  abhorring  mechanism  in 
memory  and  time-pen'eption.  He  says  "  objects  fade  out  of 
conscionsuess  slowly.  If  the  present  thonght  is  of  A.  B,  0.  D, 
B,  F,  G,  the  next  one  will  be  of  B,  C,  D.  E,  F,  G,  H.  and  the 
one  after  that  of  C,  D,  E,  F,  G,  H,  I,  the  lingerings  of  the 
past  dropping  successively  away,  and  the  incomings  of  the 
fnture  making  up  the  loss.  These  lingerings  of  old  objet^ta, 
these  incomings  of  new,  are  the  germs  of  memory  and  expec- 
tation, the  retrospective,  and  the  prospective  sense  of  time. 
They  give  that  continuity  to  consciousness  withont  which 
it  conid  not  be  called  a  stream."  (I,  p.  606.)  *'The  strict 
present  ...  is  in  fact,  an  altogether  ideal  abstraction.  Be- 
flection  leads  us  to  the  conclusion  that  it  tmis/  exist,  bnt  that 
it  (toes  exist  can  never  be  a  fact  of  our  immediate  experience." 
Prof.  James  then  introduces  Mr.  Clay's  "Specious  Present'* 
given  above  and  pi-ocoeda — ''In  short  the  practically  cog- 
nized present  is  no  knife  edge,  but  a  saddle-back  with  a 
certain  breadth  of  its  own  on  which  we  sit  perched,  and  from 
which  we  look  in  two  directions  into  time.  Thi*  unit  of  com- 
position of  our  perception  of  time  is  a  duration,  with  a  bow 
and  a  stem,  as  it  were,  a  rearward  and  a  forward-looking  end. 
It  is  only  as  parts  of  this  dumtiunJAork.  that  the  reUtton 
of  tmcce»triou  of  one  end  to  the  other  is  perceived.  We  do 
not  first  feel  one  end  and  then  feel  the  other  after  it,  and  from 
the  perception  of  the  succession  infer  an  intenal  of  time  be- 
tween, bnt  we  seem  to  feel  the  uitcrval  of  time  as  a  whole, 
with  its  two  ends  imbedded  in  it.  The  exj»erience  is  from  the 
outset  a  synthetic  datura,  not  a  simple  one  ;  and  to  sensible 
perception  its  elements  are  inseparable,  although  attention 
looking  back  may  easily  decompose  the  experience  and  dis- 
tinguish its  beginning  from  its  end.  (pp.  60S-610.)  There 
JB  a  certain  emotional y^^/i/f^?  accompanying  the  intervals  of 
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time  "  (p.  618).  "The  feeling  of  time  and  accent  in  masic, 
of  rbythm,  is  quite  independent  of  that  of  melody.''  (p.  619.) 
"  All  continnonH  sennatiODH  are  named  [counted]  in  beat«. 
"We  notice  that  a  certain  finite  *  more '  of  them  ia  passing  or 
already  paat  .  .  .  the  Hensation  is  the  measnring  tape,  the 
perception  the  diridin^  engine  which  stamps  its  length.  As 
ve  listen  to  a  steady  sound,  we  take  it  in  in  discreet  pulses  of 
Tecognition,  calling  it  successively  the  same!  the  same!  the 
same  1 "  ' '  After  a  small  number  of  beats  onr  impression  of  the 
amount  becomes  quite  vague.  Our  only  way  of  knowing  it 
accarately  is  by  counting,  or  noticing  the  clock,  or  through 
some  other  symbolic  conception.  When  the  times  exceed 
hours  or  days,  the  cont^ption  is  alMolutely  symbolic.  No  one 
has  anything  like  a  perception  of  the  greater  length  of  the 
time  between  now  and  the  first  century  than  that  between 
now  and  the  tenth.  There  is  proiH^rly  no  comparative  lime 
intvition  is  these  cases  at  all.  It  is  but  dates  and  events  rep- 
reseTifing  time.'*  (p.  €22).  "The  feeling  of  past  is  a  present 
teding."  "  A  succefutiott  nfJeeliu^K,  in  and  of  it»'l/,  ix  not  a 
feeling  o/imccewion.  And  since,  to  our  successive  feelings,  a 
feeling  of  their  own  surceMion  m  added,  that  miutt  be  treated  as 
an  additional  fact  requiring  its  oicn  special  elucidation^*  {p. 
628).  He  here  introduces  approvingly  the  time-theory  of  Mr. 
Ward  given  aliove.  Then  he  proceods  "and  since  we  saw  a 
while  ago  that  our  maximum  distinct  intuitioji  of  duration 
[specious  present]  hardly  covers  more  than  a  dozen  seooads, 
we  must  aupiwse  that  this  aimnmi  nfdiiratiou  is  pictured  fair- 
ly steadily  in  each  passing  instant  of  consciousness  by  virtue 
of  some  fairly  constant  feature  in  the  brain  process  to  which 
the  consciousness  is  lied.  This  feature  of  the  brain  pv'tcfss, 
whatfVf^r  it  ftr,  must  he  the  cxiuse  of  our  jwrceiving  the  fact  nf 
Hme  at  alt.'^  "  Please  observe,  however,  that  the  reproduction 
of  an  event  a/7er  it  has  once  completely  droppe<l  out  of  the 
rear  ward  end  of  the  siMvions  present  is  an  entirely  Uiflerent 
psychic  fact  from  its  direct  perception  in  the  specious 
present  as  a  thing  immediately  past.  A  cntature  might  br 
entirely  devoid  of  reproductive  memory  and  yet  have  thp 
time-sense,  but  the  latter  would  be  limited  in  his  cas*-, 
to    the     few    seconds     immediately     passing     by.      Thus 
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memory  gets  strewn  with  dated  things  dated  in  the 
Hvnee  of  Iteing  tiefore  or  aftt-r  c^icli  oLber.  The  date  of  a  thing 
JH  a  mere  relation  of  btfort  or  after  the  present  thing,  or  some 
past  or  future  thing.  Some  things  we  date  simply  by  men- 
tally tossing  Ihem  into  the  pa^t  or  future  direction.  So  in 
Space  we  think  of  England  as  simply  to  the  eastward,  etc." 
"But  the  oriijinal  pararton  and  j/rotott/pt^  of  all  conceived 
times  i«  the  spacious  present,  the  short  duration  of  which  we 
are  immediately  and  incessantly  sensible."  (pp.  630  sq.) 
"2foic  to  wfiatffement  in  the  trrain-proceivt  may  thin  Mejutibilitt/ 
be  dttfff  It  cannot,  as  we  have  seen,  be  dne  to  the  mere  dura- 
tion itself  of  the  procesK ;  it  mast  be  due  to  an  element 
present  at  every  moment  of  the  process,  and  this  element 
mofit  bear  the  same  inscrutable  sort  of  relation  to  its  correla- 
tive feeling  which  all  other  elementj}  of  neural  activity  bear 
to  their  psychic  products,  be  the  latter  what  they  may"  (p. 
632).  '*  To  stat*  it  in  nenral  terms  there  tjt  at  every  moment 
a  cumulation  of  brain  proce*ses  overlapping  each  other^  of 
which  the  fainier  outs  are  the  rfytjij?  phases  of  prore«9e9 
ichich  but  shorllt/  preinoitH  irere  active  in  n  maximal  degree. 
The  amount  of  the  overlapping  determines  the  feeling  of  the 
duration  orcupied.  What  eftnts  shall  appear  to  ormpy 
the  diiratinn  depfiuljf  on  Ju^f  what  prorciuft*  the.  overlapping 
processes  are."  (p.  636.)  "ITAyBuch  an  intuition  sboold 
retinit  from  such  a  combination  of  brain-processes  I  do  not 
prett'od  to  Hay.  All  1  aim  at  is  to  state  the  most  e/«m€^fi/a/ 
form  of  the  psycho-physical  conjunction."  (p.  636.)  "Longer 
times  are  conceived  by  atUliiig.  shorter  onwi  by  dividing  jwr- 
tions  of  this  vaguely  lx>undcd  unit  [specious  present]  and  are 
habitually  thought  by  as  symbolicaliy.  Kant's  notion  of  an 
inlnitiim  of  objective  time  as  an  infinite  necessary  contin- 
uum has  nothing  to  support  it."  (p.  642.) 

Prof.  James  then  passes  to  the  consideration  of  memory : 
'•/('  is  the  knowledge  of  an  event,  or  fact     .  .     with  tlte 

additional  consviousuess  that  we  have  thought  or  expressed 
it  before."  **  No  memory  is  involved  in  the  mere  fact  of  re- 
cnn-ence.     The  successive  editions  of  a  feeling  are  so  many 

independent  events,  ca<!h  snog  in  its  own  skin 

Memory  reqnires  more  than  mere  dating  of  a  fact  in  the  past. 
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It  mast  be  datod  in  my  past  *'...*'  A  genera)  feeling 
of  the  past  direction  in  time,  then,  a  particnlar  date  conceived 
an  lying  along  that  direction,  and  defined  by  it«  name  or  pbe- 
notiieual  contents,  an  event  imagined  as  lcH^ate<l  therein,  and 
owned  as  part  of  my  experience — each  are  the  elements  of 
evtry  act  of  memory"  (p-  660).  "  Memory  ih  then  the  feel- 
ing of  belief  in  a  pe<'uliar  complex  object;  but  all  the  ele> 
menls  of  chiB  object  may  be  known  to  other  states  of  belief ; 
nor  is  there  in  the  particular  combination  of  Lhem  as  they 
ap]>ear  in  memory  anything  bo  peculiar  a8  to  lead  us  to  op- 
pose the  latter  to  other  sorts  of  thought  as  something  alto- 
gether aui  rjfiitrU  needing  a  Kjwcial  faculty  to  account  for  it. 
When  later  we  come  to  our  chapter  on  twlief  we  shall  see  that 
any  represented  object  which  is  connected  either  mediately  or 
immediateiy,  with  onr  present  sensations  or  emotional  activi- 
ties tends  to  be  believed  in  as  a  reality.  The  sense  of  a  pecu- 
liar active  relation  in  it  to  ourselves  is  what  gives  to  an  object 
the  characteristic  <|uality  of  reality,  and  a  merely  imagined 
past  event  differs  from  a  recollected  one  only  in  the  absence 
of  this  peculiar  feeling  relation.  The  electric  current,  so  to 
Bpeiik,  between  it  and  our  present  self  does  not  close.  Bat 
iu  tlieir  other  detcrmiuatlon  the  recollected  past  and  the 
imaginary  past  may  be  mnch  the  same.  In  other  wordj, 
there  is  nothing  unique  in  the  ttf/Ject  of  memory,  and  no 
special  faculty  is  needed  to  account  for  its  formation.*' 
(p.  662). 

Thus  Prof.  James'  time-sense  is  a  separate  disparate  feeling, 
like  that  of  Horwicx,  Czermak,  <f  al.  But  do  we  have  any 
Buch  extra  feelings  1  How  c-ould  any  such  extra  feeling  lie 
other  tlian  just  another  fet>ling  aj*  separate  as  all  the  restf 
How  could  it  join  these  overlappetl  feelings  any  more  than 
they  could  join  themselves — or  than  merely  successive  feel- 
ings conld  join  themselves!  Who  is  it  that  sits  in  the  saddle- 
liack  and  looks  lK>th  wayst  How  doee  this  Jack-inthe-sad- 
dle  know  which  way  to  look ;  tr/iich  way  the  overlapping 
feelings  are  overlapped!  which  way  they  are  movingf  How 
do*H  thi»  fctliny  know  or  cfnmititutt  anything  rtujardiny  lime 
direciion,  more  or  other  than  tht  pojuimg  sequence  corutitu/cit 
of  itself  f 
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TI.— EXPERnrEXTATi  TNVESTIGATIONS- 

Tbe  earliest  empirical  observation  vhich  I  find  recorded  Is 
otherwise  nnimportant.  The  Scotch  philosopher,  Thomas 
Retd,  says  :  "I  have  found  by  some  experiments  that  a  man 
may  beat  serondsforoneminiite  without varyingabore  onesec- 
ond  in  the  whole  sixty  ;  and  I  doubt  notbut  by  long  practice  he 
might  do  it  still  more  accurately.  Prom  this  I  think  it  follows 
that  the  sixtieth  part  of  a  second  of  time  is  discernible  by  the 
boman  mind/'* 

As  the  philosophy  of  time  has  usually  followed  that  of 
space,  so  experiments  upon  it  were  an  outgrowth  of  those  on 
space. 

In  1852  E.  H.  Weber  published  his  famous  discoveries  re* 
garding  our  appreciation  of  distance  and  direction  on  the  snr- 
faoe  of  the  Innly.  That  this  appreciation  varied  without  pro- 
portion to  our  sensitiveness  to  pressure  or  temperature  for 
the  same  regions,  Weber  held  as  proof  that  our  space  per* 
ceptions  were  made  by  a  strictly  disparate  sense,  which,  coin- 
ing the  phrase,  he  called  the  space-sense.' 

JoH,  Nep,  Czrrmak,  professor  of  physiology  at  Leipzig, 
perceived  that  these  views  necessarily  involved  our  concep- 
tions of  time ;  be  was,  ther«(ore,  led  to  Itelieve  in  still  anoliier 
disparato  sense,  which  he  nameil  the  time-sense.*  As  this 
invariably  accompanied  all  other  sensations,  he  termed  it  a 
general  sense  in  distinction  from  the  special  senses.  Unable 
to  carry  out  bis  intentions  he  recommended  the  following  to  be 
determined:  (1)  The  shortest  interval  perceivable  in  each  of 
the  separate  senses.  (2)  How  the  same  interval  is  intcrpi-eted 
by  the  different  senses.  (3)  How  like  ratc«  of  motion  are  in- 
terpreted by  ^-arious  regions  of  the  skin,  determined  by 
Weber  to  lie  of  difierent  spatial  sensibility.  (4)  Tbe  letuit  change 


<  Complete  Works  (EdlnbnriFfa,  1673),  p.  800. 

■  *^Uvbvr  d.  Kaunifilim  u.  il.  EmprtoduDgHlcrrlti'  tn  d.  Hnut  q.  d.  AuM." 
D.  koDlg.  A&eh.  Geii«n.  d.  WUh.  r.u  Leipzig-  SltHiDg  1^.  Oec,  18fi2.  y&tlu 
PhyB.  niuse,  1-4,  Jahr|finff,  IMit-SS,  S.  8ft. 

•  "Idem  211  elner  Lflirt^  von  ZcIwIdd."  Complete  works  (l^elpzlir, 
1879)  ;  sIbo  Wiener  RkKdem.  8itzuijg»ber)ebte,  18ft7 ;  Nat.  CI.  Bd.  X±IV, 
p.  231 ;  aud  Molcu-hott'H  I'literiiucli.,  Bd.  V,  Ueft.  1,  ISM. 
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in  i«te  of  motioQ  perceirmble  for  rarions  dermal  re^oos.  (S) 
The  niations  betireen  rates  of  motion  and  chaoget  in  Uie 
angle  of  convergence  of  Uie  eyes.    (6)  To  inveetigate  the 

fonnnia  r=  —  for  points  of  the  retina  or  skin  baring  differ- 
ent spatial  seoHibility  (V,  rate  of  motion;  r,  space;  t,  time)- 
Bome  of  the  suggesUonB  of  Czermak,  by  reason  of  hia  high 
standing  an  a  physiologist,  were  immediately  undertaken. 
Ifearly  at  the  same  time  Vierordt,  assisted  by  Horing  and 
Camerer  at  Tiibingen^  and  Mach  at  Graz.  b^an  the  vork.^ 

A.  HiiKiNQ.  Vf^nuche  a/jcr  doA  UiUemUteidunffitverrn&ffen  de» 
Uiirniniifa  ffir  die  Zeit^6siien.  Inaag.  Disj*ertation, 
Tubingt-n,  iSfrt. 

Bxperimenis:  Eight  beata  were  given  by  a  MftUel 
metronome  ;  then  without  appreciable  \os»  of  time  tlie  weight 
was  moved  up  or  down  or  left  as,  before.  Subject  witliout  hav- 
ing seen  the  pendulnm,  was  to  judge  if  the  second  hkI  of  beats 
be  ** longer,''  "shorter,"  or  "same**  in  comparison  with  ibe 
first  set ;  the  cases  in  which  the  subject  wag  unable  to  decide 
were  thrown  out  of  the  records.  The  experiments  were  made 
on  UoriDg  by  Prof.  Vierordt.  A  total  of  1,835  sets  of  beat* 
were  taken,  osing  intervaLs  from  .306  to  1A2S  in  length  ;*  an 
average  of  10  trials  wau  made  for  each  inten'al.  and  82  was 
the  maximum  for  any  interval.  The  experiments  were  de- 
layed through  a  half  year  to  avoid  fotigne  and  any  nnnsnal 
Infinenoes.  The  method  nsed  was  that  of  Right  and  Wrong 
Cases. 

Results:  A  constant  inclination  to  mu^jiidge  the  second  or 
compared  set  of  intervals;  intervals  of  .4M-1.428  were  esti- 
mated to  be  shorter,  and  those  of  .306  to  .365  longer  than  they 
were.  Sensibility  or  discrimination  decreaAeti  with  lengthen- 
ing of  the  interval. 

Comment :  No  oniinarj'  metronome  is  sufficiently  accurate 
for  this  purpose ;  as  it  runs  down,  the  strength  of  tick  and 
length  of  beat  varies;  alternate  beats  can  not  be  maintained  of 
eqnal  length  ;  thp  weight  ran  not  be  accurately  adjusted  with- 
out varying  the  interval  between  the  first  and  second  set  of 


*  It  bus  seetned  bo^t  In  M-tuit  follown  Co  raiy  fmm  Che  cADtlnaoufl  nar- 
nttve  ftjrni  of  pre«ent*tloD  towmrd  that  employed  in  th*  review  deparC- 
ment  of  iheJoDRVAi-  of  PsTCHOi,oor.  Ab«tracc«of  contributions  to 
Che  oiii>i«'>-r  A'tll  be  dliiiiafrulabed  from  my  owa  vOfuoieot  by  &  differeut 
typography. 

*  la  all  tase6  noc  otherwise  specified  the  aoU  i«  i.  aecoad. 
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beats,  which  is  important.  Too  few  trials  were  miwle  on  ea<?h 
interval  to  warrant  the  conclusion  that  the  results  were  more 
than  matheDiatically  fortuitous.  Ouly  one  perHon  wa^i  exjKri- 
mented  upon,  while  contradictory  individual  differences  are 
the  rule.  The  results  rc^niing  sensibility  have  been  con- 
firmed ;  tii08u  as  to  the  constajit  error  have  been  variously  con- 
finned  and  contradicted. 

WtLHELM  Cameber.  XWifurhe  «6er  den  zeitlichen  Verlauf 
der  WiilrtythewftjuiKf.  Inaup.  Diss.  Tubingen,  1866. 
Zeit^chrift  fur  Biologic,  m.  XVII ;  S.  17. 

Jii/tut/n:  It  was  found  that  movements  made  in  1.5  could  be 
adjuster!  to  cover  the  distances  tested  with  greatest  accuracy ; 
the  hand  attempting  to  measure  off  a  given  distance  in  a 
shorter  or  longer  time,  respectively,  overran  or  fell  short  of 
the  proper  distance. 

Bbnbt  Maoh.  Unttvsitchen  fiber  den  Zeifmnn  des  Ohren. 
Moleschott's  Untersnchungen,  186«.  Bd.  X ;  S.  181 ;  and 
Sitz.  d.  Wiener  Akail.  d.  Wiss.  Math.  Kl.  Bd.  CI ;  Abth. 
'J,  ISCS. 

Standpoint :  Herbartian ;  and  the  time-sense  looked  npon  as 
disparate.  Purpone:  To  test  Weber's  law.  Apparatita: 
Finely  adjusted  metronome,  l)eating  alt^'mately  long  and  short 
beats  or  tlie  reverse.  For  very  short  int«r%'iils  a  spring  was 
used,  snapping  upon  tn?th  cut  at  iambic  int^^rvals  u|mii)  the 
edge  of  a  whtfcl  which  was  revolved  by  hand  meilianism.  For 
very  long  intervals  the  assistant  held  a  watch  (o  the  ejir  and 
beat  with  a  hammer.  The  nifffiod  used  was  T^a.st  Perceivable 
Difference.  Expert i/w nts exUindtsd.  fi-om  year  1860  to  l^&H;  it 
is  Indefinitely  stated  that  "  a  great  number  of  trials"  were 
made  upon  six  persons,  using  int«rvals  from  .01f>  upward. 
HeJiultA:  Weber's  law  not  valid.  Sensibility  inverse  to  length 
of  interval,  and  varies  daily;  greatest  sensibility  shown  for 
intervals  of  alxint  .375.  Thre-shold  (for  ejir)  alwnt  .016,  and 
less  for  ear  than  for  any  other  of  the  senses.  When  iambic 
iut4*rvals  are  n>iH>ate<l  tn:uiy  times  in  same  direii ion,  we  los« 
I>ower  to  distinguish  the  louger  from  the  shorter  beat;  this 
effect  is  coanteracted  by  alternating  tlie  directions. 

Comvuitt :  Tnniiug  a  wheel,  and  Itejiting  with  a  hammer  by 
the  hand,  can  not  give  accurate  results).  Thenumlterof  trials  is 
not  stated,  and  ligures  are  given  for  but  a  few  of  the  intervalt 
Imbed.  The  paper  is  too  indefinite  to  justify  its  results.  The 
'lihrosbold  found  is  far  higher  than  subsequent  oxperiments 
have  established. 
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Karl  Viebordt.     Ikr  Zeitsinn.     Tiibingen,  1868. 

Standpoint:  Time  perception  is  rather  an  act  of  judgment 
than  of  sense;  '*  the  houI  ih  needed  to  explain  many  things.'' 
Purpose:     To  investi^te  the  timesenHe  in  general  and  the 
constant  error  in  particular.     Apparafuif:    ^me  as  nsed  by 
Camerer  and  Horing ;  also  kymograph  and  a  writing  lever, 
one  arm  of  which  wi-ote  directly  on  iJie  drum,  the  other  arm. 
being  worked  by  the  finger.     Mvlhod:     Chiefly  tliat  of  Right 
and  Wrong  Cases ;  asserts  it  was  used  in  his  lalwratory  as 
early  as  18&3.  Bxnerimentu :  (1)  Two  ticks  of  the  metronome, 
self-recorded  on  tLc  kymograph,  were  given  by  the  assistant ; 
the  subject  then  pressed  his  finger  to  mark  off  on  the  drum  an 
interval  immediately  following  and  equal  to  that  given  by  the 
metronome.     (2)     Aiiother  set  of  experiments  was  like  the 
above  save  that  a  pause,  whose  length  was  determined  by  the 
subject,  was  miide  between  the  normal  or  metronome  interval 
audits  reproduction.    (3)    Eight  successive  l>eats  were  given 
from  the  metronome,  the  subject  immediately  recording  a  like 
number  of  judgments.  (4)  Beats  were  given  by  touch  on  the 
baekof  the  left-hand  wjthasmall  steel  point;  two  beats,  pause, 
followed  by  single  reprodnetion  with  right-hand  as  in  (2); 
eyes  and  ears  closeil.  (5)  Subject  <-hose  any  interval  at  ran- 
dom, and  tried  to  reeonl  thrt*  iw/nXa  inclosing  two  eqnal  inter* 
vals.     (6)     Four  beats  in  place  of  three,  a  pause  being  intro- 
duced between  first  and  last  interval  as  in  ('2).     (7)    Interval 
chosen  at  will  as  in  (5),  then  reproilucwl  Irom  4  to  120  times 
(generally  about  4  r+'productions).  (8)  Seven  cliisses  of  judg- 
ments were  made,  namely :  Very  long,  long,  tolerably  long, 
indifferent,  tolerably  short,  short,  very  short;  attendant  then 
gave  an  interval  repeating  it  10  times,  and  the  subject  assigned 
it  to  oncof  tJie  above  rubrics.  (0)  Kstiinatiou  of  longer  inter- 
vals, *'.  f.,  from  5  miu.  to  an  hour.     (10)     Experiments  with 
intervals  of  sight. 

JUsuitn:  "  For  all  categories  of  time  from  seconds  to  yearst 
tbe  same  law  holds  good,  i.  e.,  the  relatively  short  intervals 
are  lengthened  by  judgment  and  the  relatively  long  intervals 
are  shortened."  Vieronlt  holds  his  experiment«  sufficient  to 
determine  the  law  definitely,  tliougb  the  constant  error  may 
vary  for  different  persons,  times  of  experiment,  senses,  and 
other  conditions.  He  tested  intervals  usually  ranging  from 
.25  to  alwut  S.  The  indifference  point  for  himself  wa-s:  car,  3 
—  3.5;  eyp,  2.2  — 2.5,  for  H.  (ear)  1.4;  for  N.  !..'>.  The 
indifference  ]>oint  fell  on  a  longer  interval  when  a  pause  was 
made  between  norm  Jind  reproduction.     Morning  hours,  and 

I  good  physical  and  mental  condition  were  favorable  to  more 
accurate  estimates  of  longer  intervals ;  intense  mental  straia 
led  to  under  valuation.  Bensibility  was  found  greatest  at 
ftbout  1  to  1.5,  and  was  more  exact  when  as  in  (1)  no  pause 
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WM  mtulc  between  norm  and  jndg^ment.  Judgment  was  more 
accnrato  after  8  beat«  as  in  (3),  than  vheii  the  norm  was 
heard  bnt  once.  Weber's  law  doefl  not  hold.  Vierordt  KOg- 
geets  that  conlrasU  affect  judgment ;  that  after  several  short 
beats,  a  lon(;er  interval  seemH  unduly  long. 

Comtnent:  Only  three  persons  were  experimented  upon ; 
most  of  the  resuItH  am  from  two  individualH;  2147  single 
judgments  were  made  in  all ;  these  spread  over  the  lai^ 
number  of  intervals  tested,  under  several  difforont  methods, 
and  upon  two  men,  leaves  far  too  few  trials  on  any  one  in- 
terval, for  conclusive  results.  The  same  criticism  of  metro- 
nomes applies  here  as  to  Horing.  The  resnlts  are  valuable 
as  far  as  they  go,  but  must  be  deemed  inconclusive  even  on 
the  points  taken  up. 

WluiELM  WtrNDT.  Ucher  psijchologische  Methoden.  Wundfs 
Phil.  Studieu.     Bd.  I.  1882;  8.  1. 

Wundt  here  complains  that  Vierordt's  experiments  unwar- 
rantably complicate  the  time  judgments  with  voluntary  mus- 
cular movements ;  that  is  those  used  in  reproduction ;  also 
that  the  indefinite  pause  introduced  between  the  norm  and  the 
reproduction  In  many  of  the  experiments  caosea  an  indefi- 
nite break  in  the  rhythm,  which  must  disturb  judgment  with 
great  irregularity.  Wundt  claims  that  the  time-sense  is  so 
extremely  delicat*  that  the  apparatus  used  by  Vierordt  as 
well  as  his  method  of  Kight  and  Wrong  Cases,  can  give  no  re- 
liable results.  Wundt  recommends  his  own  method  of  Least 
Perceivable  Diflerence. 

JuLJUS    KoLi-EHT.      UnieTsuchungen     iiber   den    ZeitHnn. 
Wundt's  Phil.  Stndien.  Bd.  I.  1882 ;  S.  78. 

This  work  was  done  under  the  direction  of  Prof.  Wandt 
at  Leipzig.  Purpose:  To  reinvestigate  the  Constant  Error 
and  SeuKibility.  with  more  nc^'untte  apparatus  ami  method, 
and  particularly  without  involving  ^e  time-reaction  of  re- 
production. Apparafus:  Two  flneJy  adjusted  metronomes, 
governed  by  electric  current  and  magnets.  Experimeni :  In 
all  cases  the  norm  was  given  by  two  beats  from  one  metro- 
nome, then,  after  a  pause  invariably  e<iual  to  the  norm, 
another  interval  was  given  by  two  Iwatw  from  the  other  me- 
tronome; these  two  intervals  to  l»«  judged  according  to 
Wundt's  method  of  Least  Perceivable  DifterentTe,  that  is,  the 
oompiired  int^-Tval  waM  first  made  e(]ual  to  the  norm,  then 
gnuluully  lengthened  till  it  was  just  i>erccived  to  be  longer 
than  the  norm ;  next  the  compared  interval  was  made  marked- 
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1y  longer  then  the  norm,  then  gradnally  aborter  till  jnst  indis* 
tdn^iiKhahle  from  the  norm ;  the  average  was  then  taken  of 
these  two  judgments  ju.st  perceivably  longer  than  the  norm. 
An  average  ia  similarly  determined  for  the  two  judgments 
just  perctivably  shorter  than  the  norm.  The  Confitaiit  Error 
is  then  calculated  by  averaging  the  just  perceivaliU'  shorter 
and  longer  judgmeuta  so  determined.  The  norms  used  were 
.4,  .6,  .7,  .8,  1.0,  1.2.  and  1.836.  Seven  men  were  experi- 
mentexl  on,  and  a  total  of  176  single  determiuationa  of  the 
Constant  Error  made. 

Resultti:  42  or  abont  25%  of  the  175  determinations  were 
classed  apart  as  **  anomalies  "  because  In  those  the  Constant 
Error  appeared  a  maximum  at  the  point  where  in  the  '*  regu- 
lar" cases  it  appeared  a  minimum.  The  remaining  133 
"  regular  "  trials  confirmed  Vierordt's  Law  that  for  relatively 
long  intervals  the  Constant  Error  is  negative,  and  for  rela- 
tively short  ones  positive ;  but  the  Indifference  Point  as 
averaged  from  the  seven  persons  was  .755  in  place  of  3.  — 3.5 
as  given  by  that  experimenter.  The  42  anomalous  trials 
were  mostly  overjndgeil.  Sensibility  was  greatest  at  the 
Indifference  Point,  dimininhml  rapidly  with  shortening  inter- 
vals, and  more  hlowly  with  lengthening  intervals.  No  explan- 
ation was  found  for  tlie  *' anoinalies." 

Comment :  Metronomes  have  never  proved  sufficiently  aocnr- 
aie  or  reliable  for  time  experiments ;  to  nse  two  metronomes 
t<^;ether  is  objectionable  as  the  difference  of  their  sound  dis- 
turbs judgment.  It  is  doubtful  if  Wundt's  method  of  Least 
Perceivable  Difference  as  used  by  KoUert  is  free  from  objec- 
tions, since  the  judgment  of  the  subject  is  always  biased  j  he 
knows  beforehand  the  direction  and  nearly  the  degree  in 
which  his  judgment  is  to  be  made,  i.  p.  which  way  the  penda- 
Inm  weight  is  to  be  moved  and  about  how  much,  and  soon 
expects  to  perceive  no  difference  or  the  reverse.  There  seems 
no  good  reason  for  having  culled  out  the  42  anomalies  ;  that 
they  were  different  from  what  was  expected  is  no  ground  for 
classifying  them  apart.  The  remaining  133  trials,  when 
divided  among  seven  persons,  and  again  among  the  seven 
inter^'als  used,  leaves  but  an  average  of  about  3  trials  for 
each  interval  per  man,  which,  in  view  of  the  great  variation 
the  time  problem  is  now  known  to  be  snsoeptible  to,  is  alto* 
gether  insufficient  to  prove  the  results  to  be  more  than 
mathematically  fortuitous.  Kollert  lumps  his  results  leav- 
ing U9  entirely  in  the  dark  as  to  just  how  the  trials  wen 
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divided  among  men  and  intervals  with  reference  to  specdfio 
results.  This  is  inexcusable  and,  besides  detracting  largely 
from  the  value  of  his  own  coueluHionfn,  nrndnnt  impossihleany 
revision  ol  them  by  a  closer  analyniH  of  the  fact*.  Care  docs 
not  seem  to  have  been  taken  that  the  subject  should  remain 
ignorant  both  of  the  course  and  of  thu  purpose  of  the  experi- 
ments; this  is  important,  as  otherwise  subjective  influences 
are  inevitable  to  a  d^ree  that  renders  the  resalt«  oompara- 
tively  worthless.  On  the  whole  KoUert's  determinations  are 
nnaatislactory  and  of  doubtful  value.  They  show  intervals 
between  .756  and  1.836  to  bo  shortened  while  Vierordt  found 
the  same  to  be  lengthened. 

Karl    VrKRORi>T.      PsyrJiophysiche    Bemerkimgen.      Zeit 
schrift  fiir  Biologie,  IW.  18",  1882;  S.  397. 

Vierordt  here  briefly  defends  his  work  against  the  attacks 
of  Wand t  and  KoUert;  shows  the  reaction-time  of  repro 
dnction  is  too  short  to  vitiate  his  results,  and  that  in  most  of 
his  experiments  it  was  neutralized  and  not  included  at  all. 
The  pause  between  norm  and  reproduction  made  in  some  of 
the  rubrics,  he  tliinks  most  lu-t-urately  adjusts  itself  when 
left  to  tlie  inclination  of  the  subject.  In  turn  he  (criticises 
rather  bitterly  tlie  method  of  Wundt,  raising  many  of  the 
objections  wo  have  stated  at>ove  against  KoUert. 

VoLKMAE  Ebtbl.  Neue  Versuefie  after  den  Zeit^nn.  Wnndt's 
Phil.  Studien,  11.  1884  ;  37. 

This  work  was  also  from  Prof.  Wnndt's  Laboratory. 
Pttr)xtAe:  To  extend  the  inveetigationa  of  KoUert.  to  the 
longest  intervals  that  can  be  judg^  as  a  whole,  and  to  settle 
the  dispute  witli  Vierordt  as  to  the  effect  of  a  pause  l>etween 
norm  and  comi)arison.  Apparatus:  New  electric  machine 
designed  by  Prof.  Wundt;  has  horizontal  metal  wheel  gradu- 
ated on  the  edge  ;  revolved  by  weight.  Electric  connections 
made  at  proi>er  arcs  of  the  revolving  wheel  regulate  the  de- 
sired lengths  of  norm,  pause  and  oomiHirison  intervals ;  the 
stroke  was  made  by  electric  hammer,  during  some  of  the  ex- 
periments, on  a  bcU,  during  others  on  an  iron  anvil.  Method: 
Least  Perceivable  Difference  as  described  of  Kollert.  Experi- 
ments: Divided  into  two  sots,  one  without  and  the  other 
witii  a  pause,  equal  to  norm,  between  norm  and  comparison  in- 
terval. The  intervals  investigat«d  were  about  the  same  for 
both  sets  and  ranged  from  1.5  to  8.  The  longer  intervals 
were  practised  over  several  times,  til)  they  seemed  familiar, 
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and  then  judged ;  the  shorter  intervals,  as  with  al)  of  Kol- 
lert's,  were  judged,  each  after  a  single  bearing.  Teji  i>erso»s 
were  exporimenttd  on,  through  a  range  of  IS  int^'^r^ala,  with 
a  total  of  i>6  trials  in  the  first  set.  and  293  trialH  in  the  second 
set. 

Result*:  No  time  difierence  appeared  between  use  of  stroke 
of  bell  and  stroke  of  anvil.     Tw-enty-seren  of  the  ninety- 
trials  in.  the  first  set,  and  1S2  of  the  293  in  the  second,  set,  wero 
cnlled  ont  as  anomalous,  on  the  ground  that  '*  purely  psychic'- 
phenomena  betraye<l  themselves  in  these;   claimed  by  Estel 
to  be  dne  to  ''contmst,'  that  i& — all  theee  anomalies  were^ 
Sfrserteil  to  have  owurred  in  the  later  experiments  of  each  day, , 
and  to  vary  according  as  the  intervals  us«i  during  the  firt^j 
part  of  the  day  were  longer  or  shorter  than  those  of  the  later") 
part.     Kstel  stated  the  Law  of  Contrasts  to  be  that  the  hear- 
ing of  any  intenrml  makee  a  subsequent  shorter  or  longer 
interval  to  be  judged  respectively  longer  or  shorter  than  it 
really  is.     The  other  important  result  claimed  by  Estel  vaa,! 
that  while   all    intervals   longer  than   KoIIert's   indifference 
point  of  .TW  -'wer*-  under-estiniat*Hl,  yet  the  incn-ase  of  theJ 
Constant  Error  was  not  regularly  progressive  with  thp  length-f 
eningof  the  intt^rval,  Iwt  rhythmic;  relatively  minimal  values 
vere  asaerted  to  appear  at  all  multiples  of  the  said  indifference 
ittlerral,  i.f  nearly  at  I.S,  2.25,  3,  3.75,  and  4.5.''  Sensibility 
also  was  rhythmically  inverse  to  the  constant  error.    Welder's 
Law  was  dedaied  not  to  hold.     Wnndt  and  Estel  incline  to 
the  bidief  that  the  multiple  indifference  point  is  governed  liy 
tba  pcadalum-sving  of  the  leg. 

Co«»r»/ .-  After  euefuUy  studying  the  tabtee  of  EsM,  we 
agree  with  the  strictuxes  of  Fechner  (below)  upon  the  de- 
auuutnUions  of  a  periodic  course  of  the  Constant  Error.  From 
tite  natore  of  the  case  irregtilaritie^  are  to  be  expected,  and 
the  assertion  that  these  variations  were  in  any  sense  xfiythmio 
multiples  of  the  indifference  point  seems  to  us  entirely 
founded  and  forced.  Also  the  Law  of  Contnu»lB.  ihoni 
perhapa  true  ander  rerj  difleient  conditions  of  quite 
B^pUfifsnce,  seems  qnite  unsupported  by  the  data  presented ; 
at  tenet,  sufficient  ol  the  protocol  sh.ould  have  been  given  to, 
eetabli^h  the  order  of  the  length  of  intervals  used  for 
day's  work.  As  it  ifi,  nothing  appears  npon  which  a  reri 
ol  the  facts  can  be  based  definitely  to  disprove  Eatd'a 
nueh  less  to  support  H. 

As  a  whole  the  work  of  Estel  appears  not  only  inron< 
ClusiveT    bat    unscientific;    too  few  trials    were    made    fca. 
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proportion  to  the  great  variability  of  the  roaulta ;  only  389 
te«t8  were  made  in  all,  these  divided  among  ten  persons  and 
eighteen  intervals  eaoh,  leave  an  average  of  but  about  two 
trials  for  each  interval  jier  individual ;  this  ir  inHuflieient, 
puticnlarly  when  b»  in  the  major  nihrir  209  out  of  389  t«8ta 
arc  classed  apart  aa  '*  anomalous.'^  A^ain  the  '* subjective'' 
conditions  were  not  sufliciiuitly  guanltHl.  The  controversy 
with  Vierordtf  nnder  which  the  work  wa«  undertaken  was 
spirited  and  unfortunate  for  unbiased  psycholo0cal  judg- 
mentA ;  yet  no  care  seems  to  have  l)epn  taken  to  provide 
anhjects  undoubtedly  free  from  the  subtle  involuntary  pre- 
pOKHesgions,  which  are  so  diflicult  to  exelnde  in  all  i>sycho- 
logieal  investigations.  For  such  results  to  be  of  any  definite 
value,  a  sufficient  number  of  persons  mast  be  experimented 
apon  who  know  neither  the  purjiose  nor  the  results  of  tlieir 
JndpnentA — this  in  order  to  establish  the  testimony  beyond 
even  any  possible  involuntary  prejudice.  Finally  it  seems 
almost  incredible  in  the  face  of  the  contradictory  evidence 
of  Mach.  Huring  and  Viorordt,  and  solely  upon  the  meagre 
and  mneh  criticised  results  of  Kollert,  reinforced  alone  by  the 
yet  entirely  problematical  " leg-swing "  theon,/  that  Estel 
should  have  ajtsttiued  the  fundamental  ludiBercnce  Point 
Dpon  which  he  based  his  entire  periodic  deductions,  with- 
onl  adequate  experiment  for  any  of  hia  ten  subjects  and 
alwtilutely  with  none  at  all  covering  that  imiwrtaut  interval 
for  seven  oat  of  the  total  ten  persons.  Such  neglect  can  be 
moi-e  easily  explained  by  suliiootivc  pn-possessious  for  tbeo- 
rie^  than  the  results  can  be  admitted  to  the  rank  of  scientific 
latis. 

G.  Theo.  Fechner.  Ut'fter  dit^  Fra*jr  dtj*  TTr/wr'scAe;* 
Otsctxea  und  t'eriodicita/jtffi'atfxeM  im  OtOiet  dejf  Zett- 
jtinns.    Ab.  d.  k.  8.  O.  d.  \Vis.  XUl,  8.  3. 

This  paper  subjects  Esters  work  to  long  aikd  minute 
chrK-itim.  finally  chamcterizing  it  as  unieiliable  and  falm. 
Tlh*  variations  claimed  by  Estel  as  rhythmic,  Fechner  shows 
to  lie  entirely  within  Che  probabilities  of  accidental  irregn- 
tarity.      Fechner  also   considers  that  nothing  is  to  be  dis- 

■  Msrtin  'rnotMholdt,  la  W.  siid  E.  Webor.  Uechaolk  d.  Ueoscb. 
Oewcrkwuge,  pp.  77-2M ;  Wandt'«  Hill.  8tud[ea  I.  :113  (M9;;  Ibid.  11, 
386.  2S0. 
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oorered  irrecoacilabie  vith  W^ier'B  Law.  Sach  high 
Authority  would  hare  greater  weight  were  the  spirit  displayed 
here  leM  controrersialf  moA  law  enthoaiaBtiG  (or  the  support 
of  Weber*ft  Law. 

VOLKKAB  Ebtei„  Ueber  die  Frage  des  Weber'acAen  O^ttet- 
ze»  uud  Periodicitdt^MtzfM  \m  Oefnet  des  Zeitsinnt, 
in  Wandt>  Phil.  8tn<fien,  D,  1884 ;  S.  475. 

Et*t*l  makee  a  weak  reply  to  Fechner*8  attack.  In 
tinttwer  to  a  recjneHt  for  the  precise  order  of  each  day's 
experiinent«T  Kstei  sayB  the  resnlta  were  onexpected,  and 
the  protocol  hod  b««D  designed  for  other  ends,  and  there- 
fore data  could  not  be  given.  He  excuses  the  small  number 
of  his  test^  by  declaring  that  he  had  looked  upon  them  only 
B8  indicative,  and  needing  confirmation — that  he  made  as 
many  and  on  as  many  persons  as  **  he  had  time  for.''  As  to 
tJke  charge  that  he  ha^l  brought  out  his  results  to  snit  his  own 
preconceptions,  he  dwlares  they  were  entirely  unsuspected 
until  after  the  experiments  had  been  performed.  His  counter 
criticism  against  Fechner's  de<lnctions  from  his  (Estel'a) 
work  in  support  of  Weber's  Law  is  efiective. 

Max.  MfiH.NER.  ZurLehre  vomZtitsinn.  Wundt's Stndieo, 
n,  1884,  646. 

l^irpofie:  The  severe  criticisms  of  Fechner  compel  a  rein- 
vestigation of  the  work  of  KoUcrt  and  Estel.  Appara /us  and 
Mfthnd:  The  same  as  EsteVs.  Experiment»:  The  order  of 
CAch  day's  work  waa  arranged  to  he:  free  of  all  influencefi  of 
contra8l«.  No  pause  was  ever  i>ermitted  between  norm  and 
com|)u.rison  int'Crvals.  Judgment  was  always  made  after  cadi 
hearing  of  the  two  intervals.  Ten  determinations  were  uiada 
for  each  length  of  interval  used:  twenty-eight  iutenrals  w«ra 
tostc<l  ranging  from  .7  to  12.1.  Mehner  was  himself  sobieet 
for  all  experimeuttt  made. 

Htsttl/.i:  Four  Indjflerence  Point*  were  foand,  namdj.  .71, 
2.15.  .1.55  and  5.  All  the  odd  multiples  of  the  lowest  Indif- 
ference Point,  .71,  were  shown  to  be  poiato  of  ^"^*"^'  worth 
of  constant  error,  while  efett  mnltiples  showed  w>*xiiwal 
worth.  AU  intervals  between  .71  and  5  were  declared  b>  toe 
under- estimated :  all  from  5  to  12.1  and  **  probably  Ear  above" 
to  be  over-estimated.  Sensibility  was  also  a  frafftitf  oi  IIm 
o<1d  moltiples  of  the  LndiQerence  Point  .71,  (Uw^fTamjy 
to  the  ooBitutt  error)  up  to  7.1  above  whkh  it  nmaaatd  ap> 
pcoxiaiMy  constant :  it  was  greateet  at  3.15.  Wctac'a  Imw 
did  not  hold  below  7.1.  i.  e.  bo  longaanf  whilitj  n  ikjikaie, 
bat  w»8  approximatdy  valid  above  7.1,  t.  e- 
is  constant.     He  attribntes  tndiridnal 
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great  disparity  of  reHultH  obtained  by  dtfierent  expen  men  tiers 
mainly  to  the  insnfficient  and  varying  amounts  of  practice 
which  they  had  in  estiinatinf;  time  iiiten'ala;  he  thinks  t^e 
efftjct  of  praotioe  ia  to  le-ssen  the  constant  error.  Straining 
of  thf-  Attention  makes  the  interval  seem  longer;  tJie  experi- 
enced subject  judges  with  less  strain,  therefore  makes  m 
smaller  e-rror;  also  familiar  intervals  being  judged  without  a 
strain  are  shortened,  while  the  longer  onc^»,  n!i|uiring  great 
attention,  are  lengthened.  Fatigue  and  low  cK»ndition,  mental 
or  physical,  require  greater  attention  and  therefore  lengthen 
the  interval;  all  this  a<.*cord!*  with  and  cxplainH  his  results. 
Upon  tbefic  grounds  he  thinks  the  result's  of  Kstcl  and  others 
may  he  reconciled  with  his  own  work  and  with  his  theory  of 
odd  multiple  periods,  or  expressed  differently  he  thinks  most 
of  tho  results  previous  to  his  own  to  be  of  comparatively 
little  worth,  as  their  experimenters  had  not  attained  suflicient 
experience  and  skill  to  bring  their  judgments  up  to  a  non- 
foituitous  or  non-variable  standard.  Mehner  found  12.1  to 
be  the  longest  interval  he  could  judge  without  division,  in- 
stead of  the  limit  of  5 — 6  determined  by  Estel ;  he  also 
attributes  this  to  his  greater  experience.  Mehner  determined, 
contrary  to  the  expectations  of  Feclmcr,  that  it  made  no 
difference  in  the  result  whether,  in  comparing  the  intei-vals, 
the  long  or  the  short  Interval  preceded  the  other.  Ue  found 
Estel's  Lav  of  Contrasts  was  without  validity  for  his  jndg- 
mente.  where  the  norm  was  always  heard  only  once,  or  at 
most  only  a  few  times ;  and  he  even  inclines  to  think  that 
were  the  norm  heard  many  times  and  deeply  impresse*!  upon 
the  subject,  the  results  would  be  opposite  to  EstePs  Ijaw,  for 
example,  were  the  norm  a  short  interval,  a  tendency  to  pre- 
serve this  acrnstomtil  length  wonid  hold  over  and  tend  to 
nuUce  a  new,  guljsiHjnent,  longer  interval  seem  nndnly  short. 
He  inclines  to  favor  the  method  of  Kight  and  Wrong  Cast* s  as 
the  most  accurate  and  direct.  Mehner  attributes  the  alleged 
phenomenon  of  Periodicity  to  a  oniversal  rhythmic  law,  to- 
wards which  the  membering  or  compounding  of  all  our 
presentations  and  mental  content  tends  In  general. 

Comment :  Mebner's  experiments  were  conducted  upon  ft 
single  snbject,  and  that  person  himself ;  they  could  not  there- 
fore be  held  to  be  general,  or  even  valid  for  most  individuals, 
until  corroborated  by  many  other  exporimente  ;  also,  for  this 
reason  they  suffer  greatly  from  the  liability  of  subjective  pre- 
possessions, AS  we  have  explained  in  the  case  of  E«tel. 
Otherwise  his  work  seems  to  have  been  conducted  with  par- 
ticnlar  care,  and  the  number  of  his  tests  to  have  been  sufli* 
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ci«at  tor  esUblishinK  tbe  gtantni  tendeikeiea  peculiar  to  % 
single  individual.  His  dedactions  from  Uiese  resnlte  regsrd- 
iog  Periodicity  seem,  hoverer,  as  forced  and  far-fetohed  aa 
those  of  Efitel,  vith  which  they  conflict,  and  which  hare 
beoi  aeveivly  rritirijted  by  Fechnfr.  Re-exam iniug  Mehn^r's 
tablee  we  beliere  his  Law  of  Periodicitx  to  be  anwarncnted  by 
his  own  figures  ;  there  are  few  oolomnt  of  figures  in  which  a 
pnpoBsessed  imagination  cannot  disoorer  some  sort  of  ap* 
proximate  periodicity  of  eqnal  validity  as  a  '*  law  "  with  that 
of  EsC^  or  Kefaner.  B^anling  Meluicr's  opinion  that  expen- 
eace,  praetiee  and  attention  expUin  all  the  discrepancies  ia 
the  results  of  time-experiments,  there  is  so  Car  no  adequate 
Information  as  to  what  the  tendencies  of  any  of  these  infln- 
OMes  are ;  several  iuvestl^tlons  regarding  mental  fatigue,  as 
tiutee  of  Glass,  Cattell,  and  others  in  the  Physiological  Idb- 
oratory  of  this  UniTexaity,  fail  to  support  Hefaner's  flew. 

G.  Theo.  Fbcbkeb.  /m  Sachen  dk*  ZeiiMnnes  vnd  der 
Mtthode  dcr  richtig^n  und  j'aJsrAen  FOUtf  gtqen  B»Ui 
und  Lortm,    Wundt's  Btndien,  UI,  (1S$4},  l/ 

Still  farther  criticism  is  here  raised  against  Eetel  and  H^- 
ner ;  though  Fechner  devotes  more  space  to  Estel,  he  seems  to 
hold  eren  weightier  objection  to  the  results  of  Me-hner ;  be 
thinks  the  probability  of  any  Law  of  Periodicity  to  be  nega* 
tived  by  the  fact  that  the  law  claimed  by  one  contradicts  that 
of  the  other. 

BiCHARD  GuiSB.  Kritische*  und  Ezperimerttdk*  flter  den 
Zeitnnm.    Wnndt'sStudten,  IV,  (1887),  423. 

Purpose:  Glass  assisted  Mebner  in  most  of  his  ezi>eri- 
ments ;  his  testimony  regarding  them  is  therefore  of  TiUne ; 
he  subjects  Mebner*s  figures  to  a  searching  scrutiny,  and 
oomes  to  a  lilEc  concluidon  with  Fechner ;  be  thinks  a  prop* 
er  interpretation  of  the  tables  of  Mehner  even  pontr»di<Ha 
the  Law  of  Periodicity  deduced  from  them  by  their  author. 
<^MS,  therefore,  proposes  to  give  the  entire  matter  ex- 
perunentml  revision.  Method :  The  Method  of  Average  Error 
is  now  chosen  for  the  first  time  in  Wandt*s  laboratory. 
Avparatujt:  same  as  that  used  by  Estel  and  Mehner,  so  mod* 
ifiim  as  to  be  instantly  stopped  by  the  operator.  Bxperi- 
meni*:  All  were  made  with  single  norm  and  single  repiu* 
dnrtions,  and  without  pause  between  norm  and  reproduction. 
Tlie  sabieot  recorded  his  reproductions  or  judgments  directly 
by  preesing^  a  lever  which   stopped  the  revolution  of  the 


TEE  P8TOH0L0OT  OF  T1H£. 


ni5 


wheel ;  the  interval  thus  recorded  was  then  read  from  the 
(rradnated  arc  of  tlie  wheel.  One  hundred  triaU  were  made 
on  each  interval  te«te<l ;  the  Constant  Krror  was  averaged 
from  these  ;  the  intervals  asserted  by  Mehner  to  be  periodic, 
were  those  chiefly  investigated.  Glass  was  tlie  sole  subject 
for  all  his  work. 

Rpjtulfs:  Table  I  i*ompri8e8  100  trials  each,  npon  twenty- 
three  intervals  ranging  from  .7  to  15. ;  for  all  these  the  Con- 
stant Error  was  ncgativi:,  wilh  the  usreption  of  .7,  for  which 
it  wa»  slightly  i>owitive.  Neither  EhI^^I's  nor  5t<'hner's  Perio- 
dicity held  good,  bnt  a  new  law.  lya^ed  upon  multiple's  of  1.25 
w:i8  thought  to  l>e  olxservtHl.  Thei-efore,  a  greater  aum1)er  of 
inter\-als,  42  in  all,  differing  IftRa  from  eaeh  other,  but  cover- 
ing tiie  Hame  range  as  the  otberH.  was  next  tejited,  with  100 
tiialH  eacli.  These  form  Table  II,  which  shows  the  Constant 
Error  positive  for  1.8  and  under  ;  negative  for  5.4  and  over, 
and  variable  between  1.8  and  5.4.  Periodicity  was  again 
thought  to  be  obsci-vcd  on  intervals  still  1.25  apart,  bat  not 
falling  on  the  samr  intervals  as  pi-eviously.  Hence,  the  ex- 
p«Tinienl.s  given  in  Table  III  were  undertaken,  comprising  100 
tiials  each,  on  intervals  regularly  .25  different  in  length, 
through  the  range  .75—9.  making  34  intervals  in  all.  Theae 
showed  Constant  Error  pobitive  for  2  and  under,  negative 
for  4  and  over ;  inconstant  tram  2  to  4.  If  for  Table  III^ 
however,  a  reaction  time  of  .05  be  deducted  for  the  time  oc- 
cupied in  stopping  the  instrument,  the  Constant  Error  would 
be  negative  throughout  except  for  the  lowest  interval,  .76. 
Olaes  concludes  that  the  Constant  Error  is  normally  negative 
for  all  intervals.  Again,  all  multiples  of  1. 2.5  api>ear  as  points 
of  relatively  minimum  valuoB  for  the  Constant  Error.  The  ex- 
periments of  Table  IV  were  then  undertaken  to  discover  the 
variations  in  judgment  of  the  same  interval  from  day  to  day. 
Only  one  interval  and  firo  successive  days  were  tested.  Gloss 
claims  the  results  "agree  pi-ctty  well  *'  with  each  other,  and 
with  those  for  the  same  interval  In  Table  III.  [AccoHing  to 
bis  figures,  however,  the  value  from  Table  I  is  about  300  per 
cent,  longer;  from  Table  II  about  200  per  cent.  long<T;  and 
from  Table  III  about  GO  per  cent,  shorter  than  those  of  Table 
IV.]  He,  therefore,  concludes  that  in  general  the  variations 
in  his  three  main  tables  are  not  greater  than  those  to  be  ex- 
pected from  day  to  day ;  and  in  view  of  their  general  agree- 
ment, so  iiemonstratefl,  he  asserts  a  new  Law  of  Perioilicity 
striking  the  multiples  of  1.25,  though  the  interval  of  1.26  is 
not  itself  a  point  of  least  value  of  the  Constant  Error. 

Comment  ■  All  the  objections  which  have  been  madeagatost 
Mehner  for  testing  his  expeHmcutH  solely  upon  binu^  ore 
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can  be  reproduced  with  ooneidersble  aocaracy;  but  with  all 
other  interviilH  an  error  in  made,  which  is  plus  for  those 
above  and  minuB  for  those  below  the  Bo-called  indiSercnce 
point."  The  average  Indifference  Point  was  .71.  The  Con- 
stant Error  was  found  pradnally  to  increase  as  the  Indiffer- 
ence Point  was  move*!  away  from.in  eithprdirwtion.  Twenty- 
one  out  of  the  136  experiments  were  classed  lipart  as  irregular. 
*'The  irregularities  consist  in  reproducing  accurately  long, 
in  shorttming  long,  and  in  lengthening  short  intervals." 
"The  examination  of  such  experimenta,  however,  revealed 
the  fa<'t  that  (he  effect  of  fatigue  is  to  nmke  the  error  for  short 
intcr^'als  jiiun  instead  of  minus,  and  to  increase  the  amount 
of  variation  mode  in  the  repi-oduction  of  long  intervals;  and 
that  individuals  under  experiment  are  apt,  when  inattentive, 
to  shorten  long  and  prolong  short  intervals/*  ''Bivcrsion 
of  attention  and  small  experience  are  regarded  as  the  cause 
of  the  great  irregularities  '*  shown  in  all  the  experiments. 

Aa  to  the  Law  of  Periodicity,  *'two  remarkable  points  are 
rsFealed  in  the  manner  of  variation  of  the  corves.  (1)  The 
constant  zig  zag  of  individual  records;  only  in  nineteen  cases 
ont  of  140  were  two  8e<iuent  variations  in  the  same  direction. 
This  would  seem  to  indicate  that  an  interval  is  judgeil  more- 
correctly  after  it  is  completed  than  before,  and  that  correction 
is  m»le  for  its  error  in  the  next  reproduction,  according  to  a 
standard  which  the  mind  carries,  but  to  whicli  the  hand  (or 
jwrhaps  the  will  during  the  interval)  cannot  be  accurately  tme. 
The  origin  of  this  pecnliarity,  therefore,  appears  to  lie  not  in 
the  judgment,  bnt  in  the  execution.  (2)  In  alt  of  the  carves 
plottfMl,  there  were  observed  more  or  leas  distinctly,  still 
largt^r  and  more  primary  waves.  The  prominence  of  these 
varied  greatly;  in  some  of  the  curves  they  were  apparently 
absent,  in  others  they  were  decidedly  marked.  These  waves 
were  no  morw  prominent  for  one  interval  than  for  another — 
their  length  varies  in  the  majority  of  cases  between  .6  and  .9 
min.  and  averages  .73  min.  This  rhythmical  variation  seems 
not  to  be  in  the  execution,  but  rather  to  have  iti*  origin  in  a 
rhythmical  variation  of  t^e  standard  carried  in  the  mind. 
That  tliis  is  connect*^!  with  the  rhythmlcjil  changes  in  the 
nutritive  condition  of  the  cerebral  centres,  or  producetl  by  the 
vaso-motor  rhythmical  constriction  of  arterioles,  it  would  be 
rash  to  deny  or  alhrm  or  perhaps  even  to  suppose." 

Mr.  Stevens  refrains  from  any  opinion  as  to  the  contradic- 
tions between  his  own  and  nearly  all  jirevious  results,  but 
suggest  that  these  may  be  due  to  fundamental  diflerences  be- 
tween single  and  successive  reproductions. 

Comment:  As  published,  the  number  of  experiments 
seems  too  few  to  establish  conclusive  results,  as  individual 
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diflorencM  and  variations  from  funeral  pbysital  oonditiona 
are  now  known  to  be  great.  Also  it  is  donbtful  if  the  metro- 
nome nsed  preserved  alternat«  bcata  of  equal  lengths  through 
the  eulire  ruuuiug  down  of  ite  Bprlug.  On  the  whole,  bow- 
ever,  this  paper  is  of  marked  value  and  reliability. 

Michael  Ej^eb.  Expcrimenteth  Shtdien  nber  den  Zeif- 
8in7i.  Inaugural  Dissertation  No.  137,  Porpat,  April  16, 
1889,  under  Prof.  Kraepelin. 

Purpose:  To  investigat*  (I)  how  we  judge  filled  inter- 
vals of  time.  (2)  Wlint  is  Uie  influence  of  fatigue  and  prac- 
tice; (3)  patliologicnl  disturbanoeg.  Apparatus:  Stop-watch 
measuring  .2  sec.  Method  :  Average  Error.  Experimen/s  : 
Both  single  and  multiple  reproductions  were  investigated; 
thu  norm  was  never  heard  but  onw;  the  assistant  called 
'■now''  at  the  Iwginning  and  at  the  end  of  the  norm; 
tho  subject  announceil  his  judgmt-ut  by  a  sigtial;  the 
length  of  the  norm  and  reproductions  were  read  from  the 
watch  by  the  assistant;  reaction  times  of  l>oth  subject  and 
assistant  were  involved  with  otlier  slight  iuaceuracjea,  bat 
these  compensated  each  other  to  a  degree,  and  their  sum  was 
email  in  proportion  to  the  unusually  long  intervals  worked 
with.  These  were  five  in  number,  as  follows:  30,  60,  120, 
180,  240  seconds.  The  experiment*  were  extended  from  Aug. 
29th  to  DecomlxiT  I3th.  1889,  lasting  one  hour  each  day;  tlie 
single  reproduction  was  always  at.  the  same  hour  of  the  daj. 
Ejuer  was  the  sole  subject  for  bis  chief  tables.  For  the  class 
of  multiple  reproductions  the  judgment  was  always  repeated 
twenty-five  sncc«is.siTe  times;  then  tbe  same  norm  was  given 
again  and  another  set  of  twenty-five  reproductions  made;  for 
very  long  intervals  a  rest  of  about  a  half-hour  was  made 
betwpon  these  two  sets.  Ten  double  seta  of  twenty-five  re- 
productions each,  were  made  by  Kjner  for  each  of  the  five 
intervals;  tbese  multiple  i-eproductions  were  confined  to  no 
particular  hour  daily.  To  test  individual  differences,  ten 
double  seta  like  the  al>ovo  were  tested  upon  two  cwnmilidomn 
for  the  interval  5,  and  six  double  sets  for  240.  For  the 
pathological  experiments  three  patients  were  selected  from 
the  elinique,  all  of  them  students.  To  investigate  the  ctTecla 
of  attention,  200  single  trials  each  were  made  upon  Ejncr  tor 
the  intervals  30  and  240,  under  each  of  the  following  con- 
ditions: (1)  Same  as  his  single  reproductions  at>ove,  except^i 
that  he  listened  closely  to  an  extra  metronome  (tjeatine  200-' 
strokes  per  minute)  at  the  same  time  that  he  listened  to  the 
norm  and  made  his  judgments ;  (2)  \^'hUe  performing 
mathematical  problems. 
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RettuUa :  The  Uiblcs  are  admirably  arranpred,  particularly 
those  which  compare  with  each  other  the  average  profcrefis  o! 
the  double  set£,  for  the  purpose  of  showing  the  cQccts  of 
fatif!:ue  and  practice  manifested  between  the  two.  The  main 
results  are  as  foUowe.  (1)  For  sin^^lc  reprodnctious  the 
Constant  Error  is  always  negative ;  for  the  mnltiplo  repro- 
ductions it  is  positive;  in  both  ca^es  It  is  a  maximum  at 
about  120.  (2)  The  Avera^  Krror  is  less  for  single  than  for 
mnUipte  reproductions,  in  the  proportion  of  2  :  3.  (3)  The 
Increase  of  the  Average  Krror  follows  Weber's  Law  approxi- 
mately. (4)  Practice  decreases  tho  Average  Krror.  (5) 
Fatigue  shortens  the  judgments;  the  effect  of  practice  is  to 
lengthen  them.  (6)  The  feeling  of  inner  tension  {A)istmi- 
^oiff)  or  attention  is  proportiomdly  indicative  of  the  accuracy 
of  the  judgment.  (7)  Pathological  individnals  show  dimin- 
ished sensibility  and  great  irTcgularity  of  judgment,  especially 
for  long  intervals,  the  Constant  Error  reaching  wider  extremes 
in  botJi  dii-ections.  (8)  Distraction  of  attention  by  the 
metronome  and  arithmetical  problems  caused  decrease  of 
sensiliility  tor  long  intervals  and  shorteiiing  of  judgments, 
the  hitt«r  cHpextijilly  for  shoil  intervals. 

Comment :  The  objections  repeatedly  raised  against  results 
chiefly  obtained  upon  a  single  experimenter,  apply  hei-e  again. 
The  manner  in  which  the  results  are  combine<l  and  mathe- 
matically analyzed  with  reference  to  the  iufluences  of  practice 
and  fatigue  offers  great  opportunity  for  merely  tortuitons 
resnitfi,  when  base<)  on  snch  limited  investigations ;  it  may  bo 
doubted  as  of  the  similar  calculations  for  the  Law  of  Pcrio* 
dioity  whether  the  same  methods  would  again  show  like 
results  with  other  experimenters.  Otherwise  the  work  is 
careful,  thoughtful,  and  valuable. 

Huao  Hi7N8TERBEEO.     licifrage  zitr  ExperimcnteUen  Pay- 
choloffie.     ireft,  2,  Freiburg,  1889. 

This  paper  presents  theoretical  explanations,  rather  than 
experimental  resnlt-R.  It  aims  to  found  all  time  phenomena  on 
physiological  yn-occsses;  unless  experimeutjil  results  are  cor- 
related with  their  physiological  eaunes.  Miintttcrlierg  enti- 
mates  such  as '*  men;  heaps  of  |H-dautic  tigurcK,-'  and  he  is 
inclined  to  look  upon  all  previous  time  expcrimentH  from  thiit 
point  of  view.  MiJiiKterberg  traces  attention  to  feelings  of 
mnscular  teoHion,  and  finds  in  our  vaiious  rhythmic  bodily 
pro«>HseK,  the  indispensable  measures  and  foundatiouH  of  all 
time  judgments.  For  short  intervals,  he  thinks  the  rhythmlo 
tensious  of  the  sense  organs  themselves,  are  the  basis  of  their 
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respectire  jadfi^ents,  bat  the  prooesses  of  respiration  pre- 
ponderatingly  determine  our  time  meaaorementB,  thougfa  na- 
consciOQBly.  A  f^radaal  rise  and  fall  of  tension  feeling 
at^companies  each  corresponding  rise  and  fall  of  the  eqn^ 
inhalation  and  exhalation  phases ;  according  as  impreAHions 
fall  into  like  or  anlike  phases  of  respiration  tension,  or  endure 
through  like  or  unlike  i>eriod8  or  multiples  of  such,  so  are  they 
associated  with,  that  \»,  meoKured  by  these  familiar  and  jndg- 
ment-determining  processes. 

The  paper  is  one  of  the  most  thoughtful  and  snggestive  yet 
contributed  to  the  time  problem,  and  a  step  in  the  right  direc- 
tion whether  we  give  full  acceptance  to  the  particular  theories 
announced  or  to  his  experimental  results.  His  manner  of 
presenting  the  latt«r  is  unfortunate ;  be  tells  us  that  *'  in  cold 
blood"  he  suppresseji  the  full  tignrea  nntil  he  "can  prove 
what  eaoh  period  in  the  process  means;"  yet  he  gives  his 
main  results,  if  we  understand  him,  as  confirmation  of  his 
explanations  regarding  tliese  same  '*  periods.'' 

Exptrimeii/s:  Wuudt's  time-sense  apx>aratns  as  nse<1  by 
Olass,  was  arranged  so  that  by  an  electric  circuit,  and  a  deli- 
cate key  held  in  the  hand,  the  subject  could  record  his  judg- 
ments while  assuming  any  comfortable  position,  whether  ait- 
ting  or  lying.  I^th  the  norm  and  reproduction  were  l>eat  by 
thu  same  electric  hammer,  enabling  both  the  judgment  of  the 
norm  and  of  the  reproduction  to  be  formed  under  the  same 
conditions.  The  judgments  were  not,  however,  alwa>'s 
fixetlly  recorded,  but  the  i>ositioD  of  the  index  each  time  the 
hammer  fell  was  noted  by  two  assistants,  and  averaged ;  with 
single  reproductions,  the  assistant  stopped  the  wheel  when  he 
heard  the  hammer  fail ;  Milnsterl>erg  thinks  the  reaction- times 
involved  do  not  exceed  .05  to  .08,  and  are  too  small  to  need 
correction.  The  experiments  were  of  two  classes  —  with  and 
without  a  pause  between  norm  and  reproduction.  The  sub- 
ject was  never  informed  as  to  the  character  of  the  judgments 
he  was  making.  The  intervals  tested  ranged  from  1  to  GO 
seconds.  The  method  of  average  error  was  used.  The  only 
experiments  for  which  definite  results  are  given  were  400 
trials  made  upon  Milnstcrberg  himself  with  intervals  from  6 
to  GO  seconds.  The  chief  feature  of  these  was,  that  two 
parallel  series  of  tests  were  made ;  in  the  first,  no  regard  was 
paid  to  phases  of  breathing;  the  t>econd  set  was  arranged  so 
that  the  repnxlnction  should  begin  in  the  like  phase  of  breath- 
ing to  that  in  which  the  norm  had  begun.  This  was  accom- 
plished, when  the  reproduction  followed  the  norm  without 
pause,  by  the  assistant  ending  the  norm  (and  thus  beginning 
the  judgment)  upon  the  same  phase  of  the  subject's  breathing 
as  it  hail  begnn  in  ;  it  will  be  noted  that  this  always  confined 
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the  length  of  the  norm  to  the  len^  of  the  breathing  or  molU* 
ple-B  thereof.  Where  a  pause  wa«  made  between  norm  and  jndg- 
ment,  the  assistant  gave  the  signal  for  the  judgment  to  begin, 
in  the  same  phase  as  that  in  which  the  norm  had  begun,  thns 
milking  the  pause  of  variable  length. 

Rtsullx:  No  dfitails  are  given.  It  is  8tat4Ml  lor  expenment« 
made  without  pauae  that  when  no  regard  was  paid  to  breath- 
ing, the  average  error  was  lO^c  of  the  normal,  and  but  2.9% 
when  the  judgment  and  norm  began  in  the  like  phase.  For 
experiments  with  pause,  the  error  waa  13.3fc  when  breathing 
was  neglected,  and  5.3%  wht^n  like  phases  were  maintained. 
\'\'hen  voluntary  violent  interruptions  and  variations  were 
made  by  the  subject  during  Uie  tests,  ^'judgment  wa^  entirely 
upset,  4  seconds  apiK^riug  like  12,  and  0  like  3."  Miinster- 
bcrg  looks  upon  these  results  as  evidence  that  there  is  no 
special  function  of  con»ciou»uess  to  be  called  the  time-sense, 
but  that  psycho- physically  conditioned  changes,  which  consti- 
tute the  rise  and  fall  of  our  bodily  or  mascular  tensions,  and 
chiefly  those  of  breathing  are  the  measures  of  our  time  pre- 
sentations. '^It  is  not  the  physically  unconditioned 
transcendental  apperception  which  functionates  in  time  i^r- 
ception,  but  our  time  perceptions  are  the  result-s  of  those  phy- 
siologiwd  excitations  which  underlie  our  periodic  changes.^' 
7^0  constant  error  appeared  in  Miinsterberg's  work  ;  the  judg- 
ments were  for  all  lengths  about  as  freqaently  positive  as 
negative. 

■  Comment:  If  Miinsterberg  had  asserted  that  one  may 
measure  oH  certain  intervals  of  time  by  his  breathings,  no  one 
woold  object;  but  that  our  functional  rhythms  unconsciously 
govern  our  time  judgments,  there  is  grave  reason  to  doubt;  it 
several  such  functions  simultaneously  formal  our  time  meas- 
ares,  what  oonfasion  would  result;  yet  what  reason  is  there 
accortling  to  Miinsterberg  that  one  function  should  influence, 
&ud  another  nott  Why  the  breathing  and  not  the  heartf  The 
latter  expending  more  energy,  why  shonld  its  rhythms  not  pre> 
dominate  over  those  of  breathing^  Why  may  not  the  peristal- 
tic movements  of  the  intestines  disturb  the  inllucuees  of 
both  heart  and  lungs,  if  such  anoonscious  functions  may 
influence  judgments  at  allT  Again,  were  breathing  the  chief 
measure,  we  should  expect  that  the  ordinary  person  could 
more  accurately  lndlcat«  the  length  of  the  usual  breath- 
ing interval  than  any  other,  whereas  this  is  not  at  all 
the  case.     I  incline  to  believe  that  the  interval  most  fixedly 
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impressed  upon  the  con&cions  meiD0Z7  is  the  one  that 
mfty  be  most  exactly  reproduced.  The  workman  who  has 
closely  tended  a  particwlar  trip-hammer  for  a  course  of  years, 
would  be  more  able  to  judge  the  time-beat  of  that  hammer 
than  the  length  of  his  bn»thing.  Must  of  u»  are  more  d(?fi> 
nitely  familiar  with  the  tick  of  our  clock  than  with  onr 
respiration  rhythms  which  constantly  vary ;  I  could  not  tedl  if 
my  ordinar}'  breathing  vmn  faHt<^r  or  slower  than  n»nal;  while 
having  had  unusual  practice  in  second  beats  of  a  pendnlom,  I 
could  instantly  tell  to  a  very  small  fraction,  if  a  beat,  newly 
heani,  wre  longer  or  shorter  than  a  second.  T  should  judge 
correctly,  it  seems  to  me  not  by  my  breathing,  but  because  the 
reproductive  process  of  tlie  higher  centres  constituting 
memory  had  acquired  a  ftxen  periodic  habit  of  its  own. 
Sufficient  explanation  of  Miinstert>erg'B  experimental  resnlte 
may  be  found  in  the  fa<'t  that  his  methods  t-onfined  his  testa  to 
intervals  of  about  one  given  length,  or  to  the  multiples  of  that 
length,  namely,  that  of  breathing.  If  the  same  number  of 
experiments  had  been  equally  confined  to  any  other  interval, 
it  may  be  suspected  that  a  similar  phenomenon,  dae  to  the 
practice  or  habit  being  thns  limited  while  forming,  wouM 
have  been  ot>served.  Yet  beside  this,  inasmuch  as  the  pnt>- 
liflhed  figures  were  only  those  tested  upon  Muni<terbcrg  him- 
self, we  must  again  re-iterat'C  the  great  liability  to  the  unoon 
Bcious  iuflaenoe  of  prepossessing  theories  and  conceptions. 

F.  SoHTJMAKy.  Ueher  ContratU-Erscheinungtn  in  Foltf  von 
Eimttellunff.  Preliminary  communication  to  Fhilos. 
Seminary,  University  of  Gottingen,  I>ec.  3, 1889.  Nach- 
richten  v.  d.  konig.  Gesell.  d.  Wiss.  Ko.  20. 

lu  certain  memory  experiments  similar  to  those  of  Ebbing- 
haus,  letters  were  pasted  at  regular  intervals  npon  a  revolv- 
ing drum  and  observed  through  a  slit ;  Schumann  noticed, 
that  when  the  eye  or  the  attention  had  for  a  considerable 
time  become  adjusted  to,  or  familiar  with  a  definite  rate,  a, 
of  presentation  of  the  letters,  any  immediate  change  to  some 
other  rate,  b,  caused  the  latter  to  be  differently  estimated  than 
if  the  previous  iwljnstment  upon  a  hail  not  occurred;  if  o 
were  shorter  or  longer  than  />,  the  judgment  of  the  latt*r  in 
consequence  appeared  respectively  shortipuod  or  len^hened. 
When  the  physical  and  mental  condition  was  good  the  atten- 
tion was  better,  and   rapid    inter\'als   seemed   shorter  than 
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when  reverse  (Tbnditiona  obtained.  Simil&r  resnlta  were  ob- 
served when  metronome  beats  were  presented  under  like  con- 
ditions to  the  ear ;  when  the  attention  hatl  been  adjusted  to 
Bn  interval  of  .7,  one  of  .9  was  jndged  longer  than  pmvionaly 
to  Hucli  adjustment.  Dr.  Schumann  thinks  the  sensory 
centres  are  the  seat  of  these  phimomena  ;  that  they  adjust 
thnmHelves  to  a  );iv«n  rhythm,  and  tbuH  prepare  themselves, 
as  it  were,  to  exiHH-L  excitation  at  a  ^ven  time.  If  the  rate 
of  excitation  is  changed,  the  oxpecT(a.tiou  is  unfuUlUed,  and 
the  subject  is  Hurprised  iuto  a  judgment  longer  or  shorter  by 
contrast.  Experiments  of  a  like  nature  were  also  made  in 
measuring  given  distances:  by  drawing  the  finger  along  a 
scale  by  motion  of  the  arm,  similar  results  were  obtained. 

Comment:  The  explanation  offered  by  Br.  Schumann  for 
the  phenomena  discovered  by  him  seems,  at  least,  inadequate ; 
to  say  that  the  sensory  centre,  aiier  adjustment  "  expects"  a 
certain  rate  of  excitation  is  vi^fue  in  the  extreme ;  but  as  this 
point  is  to  be  spoken  of  presently  in  detail  the  subject  will  be 
deferred. ' 

Groro  Dietzr.  Unter:fttchungen  itber  deu  Unifang  dfs 
JietauMtfieiwi  hei  refielmdtMiq  aufcinander  folgendt^n 
SchaXleindrucken.  Wundt's  Philos.  Studien,  11,  362.  cf. 
also,  Wundt's  Phys.  Psych.  3t«  Au(.,  II,  248. 

AaotJier  line  of  experiments  begun  by  Oeorg  Dietze  in 
Wundt's  laboratory  witli  reference  to  the  so  called  Compass 
of  Consciousness,  was  brought  by  Dr.  Schumann  into  correl- 
ation with  bis  above  theories  in  a  later  paper.'  The  experi- 
ments of  Dietze  were  to  determine  the  g^(^at>cst  number  ot 
m<'tronome  beats,  that,  given  in  a  w;ries,  and  then  repeated, 
could  be  determined  to  l>e  the  same  in  the  repcateil  scries  as 
in  the  original ;  it  was  found  that  the  larger  series  tended  to 
group  thpmselvcR  into  rhythmic  multiples  ;  it  was  claimed  that 
these  rhythms  could  never  l>e  entirely  sup]>ressed  ;  the  largest 
number  ot  beats  was  found  to  be  40,  and  these  were  obtained 
by  five  groups  of  eight  beats  each. 

Wnndt  contendeil  that  those  40  beats  wore  in  oonsciousoeu 

*  Owing  to  the  resemblaDce  betweea  the  pbeaocDfliu  reportod  by  Ui* 
trave  author,  and  those  fornilnK  tbc  chief  part  of  my  owa  work,  to  b* 
ireMDtad  Utcr  Id  tbis  paper,  tbi^  Ib  perbips  Che  plsoo  to  iMte  that  Dr. 
5chQm*oD*«  PrellmlQAry  ComniuiilcAttoo  ot  Doc.  8, 1889,  r«Mhed  my 

notice  JsD.  10,  1S90,  Kt  wblcb  duu:  ray  own  QxperlmaotB  had  been  undtf 

wajr  about  three  monthi.  and  ihr  im-thnd  already  eilabllflhod  acflonUog 

to  which  chpy  were  carried  out  to  the  end. 
■F.  8cbu(ii«nn.     Ueber  das  QodftobtuU   fUr  Komplexe  r«(«lmMtl£ 

aoftdnanderrolf^Dder,  glelcherSchan«lDdrlii'ka,Zoltscbiift  tUr  Piychol. 

Band  I,  Heft  I,  R.  75. 
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BimaltaDoou5ly ;  that  they  expressed  tlic  limit  oompasfl  of 
oonecionsnci^s,  and  that  the  aUdition  of  another  beat  to  the 
end  of  the  series,  drove  ont  the  first  of  the  series ;  Wundt 
explained  this  phenomenon  by  his  well-knoim  theory  of  Ap- 
perception. Dr.  Sohnmann  contends  against  this  riew,  and 
believes  that  the  hearing  centres  are  capable  of  adjusting 
themselves  to  the  repro<lucing  of  certain  series  which  they 
had  received  with  sufficient  fre<|uency ;  that  they  <*aii  repeat 
thcHu  Hcries  with  more  or  less  atcunwy  ac<*ordin(;r;ia  the  habit 
lias  been  formtnl  with  more  or  less  fixity,  and  also  in  propor- 
tion to  the  favorable  or  unfavorable  length  of  the  interval  and 
of  the  series  ;  thus  the  -lO  beat«  of  Dietze  express  the  extent 
of  the  habit-capaoity  of  the  hearing  or  memory  centres,  rather 
than  any  simultaneous  com{>ass  of  Consciouf^ness  or  Apper- 
ception. 

G.    Stanley    Hall    and    Joseph    Jastrow  :     Stvdics    in 
Rhythm.     Mind.     Vol.  XI,  No.  41,  p.  56. 

A  work  which  approaches  closely  to  many  of  the  moM  Inn- 
damental  processes  of  the  time  problem  is  the  eight- page 
contribution  of  these  experimenters.  Two  disks  were  fixed 
to  the  drum-shaft  of  a  Ludwig  kymograph ;  and  cogs  wero 
fitted  in  their  periphery  in  such  a  manner  that,  the  disks  re- 
volving, and  a  quill  pressing  on  the  cogs,  a«lju$tablc  at  vari- 
ous distances  apart,  intervals  of  different  lengths  and  arraog- 
ment  could  be  given  aa  deeired. 

Thi-ee  .sets  of  investigations  were  made :  to  determine  (A) 
for  given  interval.s,  what  is  the  largest  number  of  beat«  that 
can  be  accurately  counted  t  The  two  inter\'als  for  which 
tables  are  given  were  .U895  and  .0523.  Of  this  set  the  aatbore 
say:  **  Counting  objects  and  impressions  is  a  very  complex 
X>roce88,  and  slow,  and  hard  to  teach  or  learn.  (1)  The  im- 
pressions in  a  serieji  must  of  course  be  distingnisbed  from 
ea<>h  other.  The  ear,  which  does  this  most  acutely  of  all  the 
sensea,  unless  it  !«  touch,  can  diwcriminate  ,  J,  (Helmholtc) 
or  even  ^Jt„  (Exner)  of  a  sec.  under  exceptionally  [avoniL>lc 
conditions.  These  of  eonrse  are  extreme  limits,  but  from  34 
to  iO  beats  per  sec.  can  tw  distinguished  by  the  average  ear 
without  fusing  into  a  tone.  The  actual  number  of  b^Us  is 
also  a  function  ;  that  is  in  order  that  their  diseontiQuity  may 
b3  clearly  perceived,  four  or  even  three  clicks  or  beata  must 
bp  further  apart  than  two  need  be.  Wlien  two  are  easily  dis- 
tinguishftl.  three  or  four  separatf^d  by  the  same  interval  ap- 
proacJi  nearer  to  the  above  limit  and  are  often  confidently 
pronounced  to  lie  two  or  three  resi>eetively.  .  .  .  (2) 
Counting  reiiuiros  a  series  of  innervations,  if  not  of  actual 
muscular  contractions.     .    .     .     The  most  rapid  contraction 
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of  antagonistic  muscles  in  trilling  by  pianists  who  have  given 
Q8  their  record,  or  the  rapid  lingual  movements  involved  in 
aspirating  the  soands  t,  k,  reconIe<l  by  a  Marey  tambonr,  we 
have  never  found  to  exceed  and  rarely  to  reach  sis  double  or 
twelve  single  contractions  i>er  sec.,  while  tew  can  iiiakc  more 
than  4  or  6  double  movements  in  that  time.  There  is  thns  at 
any  rate  a  wide  inten-al  Iwtween  the  moht  rapid  iunervations 
and  the  limit  of  disrriminative  audibility  for  Hnc<;GHHive 
sounds.  Attention,  in  other  words,  diacrimiaates  sensation, 
more  rapidly  than  the  will  can  generate  impulseg  How  the 
Jaot  is  reconciled  with  any  extreme  form  of  the  hypothceis  of 
the  identity  of  apperceptive  and  volitional  processes  is  not 
easy  to  see.  Xonc  would  venture  to  assame  that,  because  we 
can  volitionally  cut  short  the  otherwise  normal  duration  of  a 
•ingle  innervation-iuipiil.se,  by  inuervating  an  aiiti^j^ouistic 
mnscle,  the  extreme  limit  of  distiugui^hing  elcmeut^t  in  a 
series  of  noises  marks  really  the  limit  o!  this  abbreviation. 
(3)  Counting  involves  the  matching,  pairing  or  approxima- 
tive sjmchronization  of  the  terms  in  two  series  of  events  in 
conscioui^neRS.  However  familiar  both  series  may  be,  this  is 
diflicult.  3Iauy  school  children  find  it  hard  to  keep  stej)  with 
others  or  to  keep  time  with  a  drum  or  piano  in  marching; 
and  savages  have  been  reported  to  sight  across  each  stick, 
nsed  as  a  counter  for  animals  they  were  wiling,  to  kee[>  the 
correct  tale.     .  What  now  becomes  of  the  lost  clicks 

when  we  are  constantly  behind  in  counting,  yet  with  great 
subjective  assurance  that  we  are  rightT  It  will  hanlly  be  suffi- 
cient to  say  that,  when  counting  with  great  energy  and  con- 
centration, we  cease  to  attend  to  the  auditory  series,  stretch- 
ing the  interval  we  caught  the  tewjm  of  at  the  licginning  of 
the  series,  as  all  short  inlervalK  are  exjKiu<led  when  we  i-ome 
to  perceive  only  our  innervations.  We  may,  however,  con- 
ceive the  earliest  anuouuceiiieut  of  (he  impn'Msion  of  the  first 
click  in  i-oi)H<'iousne.ss  :uid  the  exit  therefrom  of  the  regi^try- 
imiervHlion  iuvolvetl  in  counting  it,  as  separated  in  time  by 
some  not  inconsiderable  proportion  of  the  simple  reaction 
time  between  ear  and  tongue.  If  the  interval  between  the 
clicks  is  greater  than  or  equal  to  this  reduced  reaction-inter- 
val, conscionsness  is  done  with  the  first  click  when  the  second 
arrives,  and  theni  is  no  error.  If,  however,  the  seiwud  click 
begins  to  lie  recognized  in  the  focni*  of  fouseiousues}*  Itefore 
this  has  completely  initiattnl  the  act  of  tallyiug  (he  firHt,  and 
if  the  f:u4tcst  rate  of  doing  so  has  already  been  attained,  then 
the  thinl  click  will  come  u  little  earlier  in  the  process,  until 
at  length  a  click  in  the  later  afferent  stage  wiU  cease  to  be 
distinguishable  from  the  perhaps  more  widely  irradiated  pro 
cess  of  the  earlier  efferent  stage  of  tallyiug,  and  will  drop  out 
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of  consoiouHness  and  be  lost,  possibly  after  the  analog  of  the 
seoond  of  two  sabmaxlmal  stimuli  in  uiyological  work,  which 
produces  no  summation  if  oxtremoly  near  the  first  in  time. 
.  .  .  We  do  not  realize  how  far  Uic  fastest  counting  fallA 
short  of  the  fa^te^t  hearing.  In  jndfpnK  of  small  divisions 
of  time,  we  neem,  as  Vierordt  thou^rht,  to  take  relatively 
large  perioda.  perhaps  as  great  as  our  psychic  constant  (or 
the  time  we  reproduc*  with  least  change) — so  large  at  least 
that  we  can  overlook  it  readily,  and  then  pair  or  otherwise 
gronp  the  sabdivisions  which  do  not  gf.t  into  the  field  of 
direct  time-sensibility  themselves.  The  focus  of  appercep- 
tion is  perhaps  dominated  by  the  rhythm  of  the  largest  and 
more  slowly  toatling  and  diarfiarginp  motor  ctUb.  Altbongb 
we  cjin  discriminate  a  finer  int4'rinitt*'nry  by  meJins  of  the 
smaller  sensory  cells,  this  is  prone  to  be  done  more  in  the 
direct  field  of  consciousness,  and  these  smaller  movements  of 
time  8p<«HliIy  fall  out  of  stmsememory  into  oblivion  like 
knowledge  or  impressions  not  directly  reacted  on.  If  im- 
me<liately  known  time  Ite  discrete,  and  teni[>oral  continuity  be 
an  inference,  as  seems  likely,  tliese  finer  temporal  signs  are 
somewhat  analogous  to  the  finer  local  signs  discriminating 
motion  and  even  its  direction  considerably'  within  the  ordin- 
ary liuiilA  of  discriminative  sensibility  for  stationary  compass 
points." 

The  (B)  set  of  experiments  investigated,  **  Just-observable 
Dilferences  of  Duration."  Subjects  D.  and  S.  made  each  30 
judgments  when  the  middle  interval  wa»  varied  x^  of  the  4.27 
sees,  of  the  extremes,  viz.,  ten  tiroes  each  way  with  no  error. 
G.  S.  H.  Judged  90  times  under  the  same  conditions  with  no 
error,  while  J.  J.  made  only  12  errors  in  90  judgments. 
When  the  variation  of  the  mean  was  ^in  of  the  same  time  of 
the  extreniea,  D.  and  H.  made  no  errors  in  10  judgments,  J. 
J.  made  3  errors  in  40  judgment*,  and  G.  S.  H.  matle  2  errors 
in  30  judgments." 

The  (C)  experiments  concerned  "Full  and  Va<-ant  Inter- 
vals." *'  It  is  well  known  that  if  a  horizontal  line  be  bisected 
in  the  middle  and  one  half  untouched  and  the  other  half 
crossed  by  short  regular  perpendicular  lines,  the  latter  half 
will  seem  the  longer.  It  was  found  that  under  certain  condi- 
tions the  same  illusion  held  for  the  time-sense.  .  .  .  Full 
tjtbles  were  constructed  for  four  individuals.  With  10  clicks 
tbe  following  vacant  interval  to  be  judged  eqnal  to  it  must  b« 
extended  to  the  time  of  14  to  IH  clicks;  IS  clicks  seemed 
('lual  to  the  time  of  from  16  t«  19.  Preliminary  experiments 
upon  other  individuals  indicate  that  thcjic  differences  are  ex- 
treme. If  the  absolute  length  of  interval  is  increaHed  beyond 
from  1  to  3  sees.,  the  illusion  is  less.     It  is  also  less  if  the 
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dieks  aro  very  near  toppther.  The  illation  Hlill  LoMb,  bet  is 
diminibhed  if,  iaHtfatl  ol  foniparing  clickK  and  a  vacant  time, 
more  or  less  frequent  seritw  of  clickH  are  compared.  In  these 
observations,  also,  the  time  between  the  two  intervals  became 
qalte  important.  In  general  the  illusion  was  less  if  this  time 
was  short ;  but  if  less  than  about  |  of  a  sec.  the  illasion  again 
l>*'came  greater.  Indeed,  in  a  few  cases  an  indiflcrence  time 
was  fonnd  in  which  little  or  no  illasion  took  place.  This  en- 
tire illusion,  however,  is  reduced  to  a  minimam,  and  with 
some  persons  vanishes,  if  the  order  of  the  terms  be  reversed, 
viK.,  if  the  \*acant  or  less-filled  interval  precedes." 

A.  BtNET.     La  concurrence  dea  ifats  psychologiques.     Bevtie 
Fhilosopbique,  Fdv.,  1890. 

This  paper  deserves  mention  as  an  Interesting  stady  of  the 
effects  of  attention  upon  time  judgments. 

Many  investigations  have  been  made  upon  snch  qaeations 
as,  The  Least  Perceivable  Duration  throughout  the  various 
senses  ;  The  Least  Perceivable  Difference  of  Change  (or  the 
same;  Complicateil  results  from  several  like  or  disparate 
sonsationB  received  simnltaneouBly  or  in  series.  Bat  as  these 
are  not  sufliciently  pertinent  t«  our  main  problem  the  reader 
is  referred  to  a  good  review  of  them  in  Wnndt'a  Phys,  Psy- 
chol. 3te  Aaf..  II,  pp.  330-364. 


Casting  an  eye  back  over  the  experimental  field  of  Time 
Psychology,  the  results  are  found  scarcely  more  satisfactory 
or  concJusive  than  were  those  of  the  preceding  cJiapler  on  the 
tJieories  of  time  peroeplion.  Most  experimenters  have  con- 
fined themselves  to  the  determination  of  the  Constant  Error^ 
Sensibility  and  Weber^s  Law,  yet  with  difficulty,  if  indeed  at 
all,  can  the  results  of  any  two  of  such  determinalJODB  be  har- 
monized, as  the  following  table  shows : 
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Ab  a  Hammary  of  tb^de  exp>erlment8  the  moat  oouclnaiTe 
resnlts  may  be  Haiti  to  be  as  follows : 

Nearly  all  persons,  under  nearly  all  conditions,  find  a  par> 
(icnlar  length  of  interval  more  easily  and  aocnrately  to  be 
judged  than  any  other. 

This  Indifiercnce  Point  or  interval  of  beet  judgment  is  very 
variable  for  different  individoals  and  for  different  times  and 
conditions. 

The  sign  of  the  Constant  Error  is  usually  constant  in  both 
dinnrtions  from  the  Indifference  Point. 

Where  norm  and  reproduction  are  single  the  Constant 
Error  is  minus  for  intervals  longer,  and  plus  for  interrals 
shorter  than  the  Indifference  Interval. 

Where  norm  and  reproductions  are  multiple,  the  Constant 
Error  is  plus  tor  intervals  longer,  and  minus  for  those  shorter 
tlian  the  Indifference  Interval. 

The  majority  of  evident  is  strongly  against  the  validity  of 
Weber's  Law  ;  also  against  any  fixed  or  constant  Periodicity- 
Later  investigators  look  to  physiological  processes  for  ex- 
planation of  time-judgiiient«,  and  particularly  to  rhythmir 
habits  of  nerve  centres.  Whether  such  processes  as  breath- 
ing, pulse,  leg-swing,  etc.,  govern  our  perceptions,  or  whether 
the  more  general  rhythmic  fuut-lious  of  tbH  higher  cephalit: 
oeatres  are  in  theroselvea  the  basis  of  time-judgment  is  now 
the  important  (jucstion.  The  discussion  of  this  <)UC«tion,  to- 
gether with  the  autlior's  experimental  results,  will  occupy 
the  foUowing  sections  of  this  study. 


THE  PROCESS  OF  RECOVERY  FROM  THE  FATlGtTB 
OCC^AKIONEU    BY   THK   ELECTRICAL   STIMU- 
LATION OF  CELLS  OF  THE  SPUiAL 
GANGLIA. 


BT  C.  T.  HOCM3K,  Pb.  D. 


EXPEBIHENTB   UPON   CATB. 

Th«  two  preceding  chapters,  of  vhicb  the  following  is  a 
contJDaatioD,  appeared  in  this  Jousnal  in  May,  1888^  and 
May,  1889.  In  the  first  it  was  shown  that  Btimulation  of  a 
nerve  going  to  a  spinal  ganglion  prodnced  a  marked  change 
in  the  appearance  of  the  ganglion  cells,  as  seen  nnder  the 
microscope.  This  change  was  most  prononnced  in  the  nnclei, 
which  might,  upon  stimulation  of  seven  honrs,  lose  forty  p«r 
cent,  of  their  bulk.  The  cells  themselves,  further,  decreu«d 
little  in  size,  bat  in  many  cases  the  cell  protoplasm  became 
extremely  vacnolated,  and  as  a  third  difference  the  nnctei  of 
the  cell  capsule  shrunk  to  a  noticeable  d<^ree. 

In  the  second  paper  the  attempt  was  made  by  a  seriee  of 
experiments,  in  each  case  the  nerve  being  stimalat«d  in  Hie 
same  way  but  for  a  different  length  of  time,  to  ascertain 
whether  the  amount  of  change  in  the  cells  was  directly  pro- 
portioned to  the  length  of  time  the  work  was  continued.  In 
a  general  way  this  was  found  to  be  true.  In  all  cafiea  the 
nerve  upon  the  right  side  of  the  animal  was  stimolated, 
while  that  upon  the  left  was  at  rest.  After  the  experiment 
the  stimulated  ganglion  was  examined,  using  its  resting  mate 
of  the  left  side  as  a  normal  to  compare  with. 

By  this  method  it  was  found  that  the  nuclei  lost  reBpect- 
ively  upon  stimulation  of  1  hour,  2^  hours,  5  hours  and  10 
hoars,  22%,  219b,  24.3%  and  43.9%  of  their  bulk. 

The  series  of  experiments  which  I  propose  now  to  describe 
had  for  its  object  a  study  of  the  recovery  of  spinal  ganglion 
cells  after  fatigue.  If  the  changes  seen  in  the  specimens,  th^ 
ahronken  nucleus,  vacuolation  of  protoplasm,  abrinkage  of 
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Ibe  capsular  nuclei,  are,  in  tratb,  evidencee  of  norma)  or 
pbyRiologfical  fatigue,  a  period  of  rest  being  allowed,  recovery 
ahould  take  place.  Accordingly,  a  series  of  vat«  were  worked 
in  exactly  the  same  manner  for  the  aoroe  length  of  time  and 
allowed  to  rest,  l)efore  exoioion  of  the  ganglia,  difierent 
lengths  of  time,  in  order  to  observe  the  process  ol  recovery, 
if  it  took  place,  at  difierent  stages. 

Method. 

I  find  that  in  previous  descriptions  I  did  not  devote  enough 
Hpacti  to  the  method  employed.  Ami  as  this  has  l>een  slill 
InrUier  perfected  by  experience  and  by  the  use  of  the  best 
available  ay>paratus,  I  wish,  before  considering  the  experi- 
ments, to  describe  the  method  in  some  detail. 

In  the  first  place,  In  oi-der  to  i-ompare  one  experiment  with 
another,  we  must  know  that  the  stimulation  used  in  both  is 
Uie  same.  We  muRt.  therefore,  have  in  the  primary  circuit, 
first,  a  galvanometer  to  give  us  tlie  strength  of  current ;  second, 
a  resistance  box  or  rheoconl  of  some  sort  to  control  any 
irregularities  in  the  strength  of  the  battery;  third,  an 
airangfmeut  of  some  kind  to  make  and  break  the  primary 
circuit  at  re.gular  intervals,  since  contlnnons  stimulation  is 
not  employed ;  fourth,  a  signal  to  reoonl  the  beats  of  the 
interrupter;  and  fifth,  an  ordinary  induction  coil.  For  the 
battery  I  have  used  in  the  last  series  of  experiments  three 
grove  cells.  A  Weston's  direct  reading  ammeter,  reading 
from  0  to  15  amperes,  was  jil»re<l  next  the  Inttory.  Prom 
this  it  was  possible  to  read  off  the  strength  of  current  at  any 
time.  Next  Ibis  in  the  circuit  was  placed  an  onlinary  n»»dBt- 
anee  box  with  rheocord  attacbod.  This  is  quite  neceacary 
for  exact  work,  as  the  battery  vtm  set  fresh  at  the  beginning 
of  each  experiment  and  increased  in  power  for  thf  firHt  bonr 
or  so  and  then  gradually  weakened  until  the  end  of  (he  live 
hours,  during  which  the  stimulation  lasted.  These  variations 
could  generally  be  compensate<l  for  by  merely  ntiding  the 
bridge  of  the  rheocord.  The  interval  of  rest  and  stimulation 
was  the  same  as  that  adopted  for  the  last  series  of  experi* 
mejits,  viK.,  46  secondfl  rest  alternating  with  15  seconds 
stimulation.  In  my  first  experiments  a  key  was  placed  in 
the  circuit  and  the  circuit  was  made  and  broken  by  band. 
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I  am  glad  to  acknowledge  to  Dr.  Lombard  my  indebtedness 
for  a  most  nerviceablo  little  device  which  remoree  this 
irkeome  feature  of  the  experiment.  A  smaU  nickel  clock 
forms  the  hasia  of  the  contrivance.  It  mnat  t>e  provided 
with  a  second  hand.  The  gloss  face-corer  and  all  the  hands 
are  removed,  and  upon  the  shaft  of  the  aecond  hand  ia 
fastened  an  eccentric  zinc  disc  24x3  cm.  in  diameter.  In 
front  of  the  clock  is  held  by  a  post,  properly  placed »  a  lever 
of  hard  rubber  15  cm.  in  length  ;  the  longer  arm  of  the  lever, 
8  cm.,  is  between  the  post  and  the  clock,  so  that  this  end, 
which  is  tipped  with  a  small  gutta-percha  wheel,  to  reduce 
friction,  will  tilt  back  lightly  u|m>u  the  et;c«utric.  The  other 
arm  of  the  lever  carries  two  light  copper  wires  tipped  witJi 
platinum.  The  platinum  tips,  extending  downward  at  right 
angles  from  the  lever,  dip  into  a  glass  mert-ury  cup.  Thoa 
the  motion  of  the  eccentric  upon  the  second  shaft  is  made  to 
tilt  the  lever  in  and  out  of  the  mercury  cup  every  minute. 
By  placing  the  t'up  upon  the  head  of  a  screw,  so  thai  it  can 
be  raised  or  lowered  at  will,  and  by  proper  shaping  of  the 
eccentric  disc,  it  is  very  easy  to  arrange  it  so  that  the  circuit 
is  made  through  the  mercury  in  the  cup  15  He<H)ndH  and 
broken  46  seconds,  which  is  the  spacing  of  intervals  desired. 
The  whole  is  arranged  u|>on  a  small  board,  into  which  are 
screwed  two  binding  screws  for  couvenieut-e  in  joining  up 
with  the  circuits.  It  is  only  necessary  to  connect  this  auto- 
matic make  and  break  key  with  the  circuit. 

It  was  decided  to  use  20  HtimuH  per  set'ond,  and  this  rate 
was  obtained  by  loading  the  interrupting  hammer  attached  to 
the  induction  coil.  As  tliis  wa-s  apt  to  jar  out  of  adjustment, 
I  was  compelled  to  take  the  record  of  the  interruption  by 
placing  a  signal  in  the  circuit  which  should  write  its  vibrations 
upon  a  smoked  drum,  under  the  tracing  of  a  signal  in  oircuit 
with  a  siM-onds  clock. 

By  these  means  it  was  possible  to  control  the  stimulation 
apparatus  very  accurately.  A  half  ampere,  as  read  from  the 
^alvauumeter,  was  u^ed  throughout  the  series.  The  auto* 
matte  key  gave  regular  intervals  of  15  seconds  stimulatioa, 
▼ith  46  seconds  rest.    The  beat  of  the  interrupter  was  kept 
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at  20  per  second.  The  aecoDdaiy  coil  waa  of  ooorae  kept  at 
the  ssunti  place  in  each  oxperinient. 

The  animals  nsed  vere  kitteno  six  to  eight  weeks  old,  and 
a  Tord  as  to  their  preparation  may  not  be  out  of  place. 
Nothing  was  ffni  after  the  conimenremont  of  the  experiment, 
bat  up  to  that  time  they  were  so  well  fed  that  it  was  thought 
a  fast  of  even  twenty-nine  or  thirty  hours  would  not  compU- 
cale  matters  seriously,  if  at  all.  In  operating,  the  kitten  is 
laid  on  a  holder  and  gently  brought  nnder  the  intluenoe  of 
ether.  When  fully  anffisthetizod  the  skull  is  trephined  at  aboDt 
the  parietal  eminence,  and  a  slit  is  made  through  the  dura 
mater.  The  trephine  should  be  the  smallest  size,  6  to  7.5  mm. 
in  diameter.  With  kittens  it  is  jussible  to  lift  out  a  small 
piece  of  the  bone  at  this  place  with  tlie  point  of  a  knife  blade, 
with  generally  less  loss  of  blood  than  is  occasioned  by  tre- 
phining. Xow,  holding  the  head  with  the  left  hand,  with  the 
thnmb  upon  the  vertex,  the  tip  of  the  first  finger  n]>on  the 
angle  of  the  right  jaw,  the  tip  of  the  third  upon  that 
of  the  left  jaw,  introduce,  with  the  right  hand,  through  the 
opening  in  the  sknil,  the  blunt  end  of  a  3  mm.  glass  rod,  and 
aim  it  directly  at  the  angle  of  the  right  lower  Jaw,  the  opening 
being  invariably  made  in  the  left  jmrietal  bone.  The  probe 
will  then  strike  the  floor  of  the  skull,  having  pierced  the  right 
optic  thalainuif,  and  the  right  crus.  Work  the  probe  acroas 
the  floor  of  the  skull  about  three  mm.,  to  either  side  of  its 
first  position,  toward  the  right  and  also  toward  the  middle 
line  and  withdraw  it.  Introducing  the  probe  again,  direct  it 
forward  as  before,  but  down,  aiming  to  pierce  the  left  optic 
thalamus  and  the  left  crwt.  Take  about  one  3  mm.  step  with 
the  end  of  the  probe  to  right  and  left,  withdraw  the  probe 
and  close  the  skin  over  the  wound.     The  aim  of  the  opera- 

ICion  is,  of  iwurse,  to  destroy  the  sensory  and  motor  tracts 
in  the  crura.  Remove  the  ether  and  allow  the  animal  to 
recover.  If  the  operation  has  been  successful  the  animal  will 
evince  no  signs  of  pain  or  distress,  but  will  remain  as  though 
quietly  sleeping  during  the  rest  of  the  experiment  In  some 
cases,  however,  the  animal  does  show  signs  of  restlessnews  for 
a  few  minutes  after  it  recovers  from  the  ether.     These  gener- 
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la  f^utly  remored  from  the  board,  wrapped  up  and  laid  in 
a  warm  place,  where  it  is  left  to  sleep  the  desired  length  of 
time.  When  this  has  expired,  the  work  of  remorinj?  the 
f!teiij?lla  Is  begun.  This  is  done  as  quickly  as  possible.  A 
single  cut  with  a  HcaJpel  severs  the  medulla  at  the  foramen 
magnum.  The  skin  is  opened  along  the  dorsal  median  line, 
some  of  the  muscles  cut  away,  and,  with  a  pair  of  slender 
pointed  bone  forceps,  the  arches  of  the  wr/ehnr,  from  the 
fifth  cen-ical  to  the  second  thoracic,  are  removed,  care  being 
taken  not  to  injure  the  cord  or  spinal  ner\'es.  A  pn^paration 
is  thus  obtained  which  sboald  resemble,  so  faras  the  brachial 
region  is  concerned,  the  plate  upon  page  374  in  Wilder  and 
Gage^s  Anatomical  Technftio^y.  I  have  always  taken  the 
additional  precaution  before  removing  the  electrodes  of  tying 
a  ligature  around  the  nerves  included  by  tlic  tines  of  the 
electrode,  so  that  1  may  t>e  sure  to  note  the  fa(.!t,  if  any  impor- 
tant branch  of  the  plexus  has  escaped  stimulation. 

In  this  series  I  have  used  for  study  only  the  ganglia  of 
the  first  thoracic  and  eighth  cervic-al  pairs,  and  of  these  tlie 
first  thoracic  pair  is  dropped  into  about  5  cc.  of  1%  solution 
of  osmic  acid,  the  eighth  cervical  into  saturated  mercuric 
chloride  solution  at  40'  c.  The  ganglia  should  be  in  their 
respective  killing  solutions  within  five  minutes  from  the  time 
the  animal  is  killed.  My  own  practice  has  been  to  leave  them 
in  both  of  these  Huids  for  four  hours,  after  which  they  are 
carried  through  the  remainlDg  processes  in  the  usual  manner. 
Minor  i>oiutH  of  technique  are,  however,  not  essential,  so 
long  as  this  one  point  is  observed,  vix.:  that  the  tiro  ganglia 
to  be  compared  are  carried  through  a(l  prficfjute*  of  prepara- 
tion ahaolutely  together,  from  the  body  of  the  animal  to  the 
micrtiHcojm  glide.  We  then  have  under  the  microscope,  side 
by  side,  sections  of  both  ganglia  of  the  same  pair,  one  of 
which  has  been  experimented  with,  while  the  other  remains 
as  a  normal  wirh  which  to  compare  it. 

The  method  of  investigation  from  this  point  on  is  the  same 

as  that  employed  in  the  former  series  of  experiments.     The 

nuclei  and   <>ellH  are  measured   micTOscopically,  the  longest 

■rWd  8horte>st  diameter  of  each  being  taken.     The  mean  of  all 

the  measurements  for  the  worked  or  normal  nuclei  is  taken  as 
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The  results  of  this  whole  series  ol  experiments  may  be  seea 
at  a  glance  from  the  following  table : 

Series  to  show  the  Jnfuence  of  ReM. 

Right  brachial  plexus  of  each  etlmulated  In  the  eame  mKnner 
toT  five  hours- 


Nuclei. 


CfttlB. 


Bwt. 


24    hn. 


ftm  uotWr  ifliM-' 
CatT.     I  Normal. 


Mean  diameter  of  Nn- 

clens  )D  fi. 


16.40  Left,  oormal. 
12.93  Right.  «ttma1ated. 

l(t.70  T>«ft,  nnrmal. 
in.OU  Right,  silmulited. 

1S.34  Left,  oormal. 
14.73  Right,  8tlDiolat«d. 

17.08  Left,  normal. 
16.03  lUgbt,  itimulated. 

17.01  I^ft,  Dormal. 
17.11  Blgbc,  stlmalated. 


14.30  Lett. 
14. U  Right. 


Shrinkage  la 
per  ceaL 


Mean 
diam^ln^. 


48.B 


26. 


36. 


18. 


+  a. 


+  6.9 


Celli. 


■  Am.  Jour.  Fqr      Mbt.  18W,  p.  30A. 


In  this  series  the  stimulation  was  severe.  It  must  be  re- 
membered that  during  the  period  of  work,  so-called,  the 
Btimnlation  in  appliml  for  only  15  seconds  each  minute.  Five 
hours,  therefore,  of  stimulation  represents  only  one  hour  and 
a  quarter  actual  working  of  the  cells.  But  iu  this  aliort  time 
the  change  is  marked,  as  is  shown  by  a  shrinkage  of  48. H  per 
c«it.  in  the  nuclei  of  the  side  stimulated.  The  cells,  as  before, 
shrink  little,  and  the  cell  protoplasm  exhibits  considerable 
vacuolation. 

The  quantities  expressed  in  the  above  table,  while  they 
show  that  the  nervp  cells  do  gradnjilly  recover  from  the  efiects 
of  fatigue,  tell  uothiug  concerning  the  process  of  recovery. 
The  table  is,  in  fact,  but  a  poor  expression  of  even  the 
amount  of  change.  In  the  first  place  it  is  impossible  to 
measure  accurately  the  irregular  and  jagged  outline  of  the 
worked  nucleus.    Our  practice  has  been  to  measure  to  the 
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As  the  cell  ifi  worked,  the  nacloas  gradually  loses  it6  sharp 
OQtline  and  at  the  name  time  beeonitis  clouded  and  ftllwl  with 
darkly  staining  grannies.  Two  oplnione  are  possible  here; 
either  Ihal  the  granules  already  present  in  the  nucleus  and  ita 
reticulum,  l»eing  ilrawn  rloeer  together  in  shrinking,  give  it  a 
darker  appearance,  or  that  new  granules  ai-e  formed  in  the 
nncleus.  My  own  observations  incline  me  toward  the  latter 
view.  The  stimulation  is  continued,  and  the  nucleus  shrinks 
smaller  and  smaller,  and  becomes  so  dark  in  osmlc  acid 
specimenH  as  to  be  hardly  distinguishable  from  the  almost 
black  nucleolus.  Whether  the  extreme  limit  of  fatigue  has 
been  renclied  in  any  of  the  cells  examined,  is  of  course  im- 
possible to  say;  but  if  recovery  can  be  taken  b»  a  sign  of 
normal  action,  then  the  fatigue  occasioned  by  working  for  five 
hoars,  as  above  described,  is  not  abnormal  or  pathological. 

The  process  of  recovery  is  in  general  the  reverse  of  that  of 
fatigue.  The  nucleus  and  cell  gradually  return  to  the  normal 
appesirance.  At  the  end  of  six  and  a  half  hours  the  cell  pro- 
toplasm has  apparently  almost  or  quite  recovered.  Vocuola- 
Hon  is  not  observable  in  the  specimen  which  has  rested  this 
length  of  time,  or  in  any  si)ecimenH  which  have  rested  for  a 
longer  period.  The  nuclei,  however,  although  they  have 
gained  much  iu  size,  retain,  to  a  marked  d^^ree,  their  dense 
stain.  The  process  of  recovery  in  this  respect  is  not  entirely 
completed  in  all  the  nnclei  which  have  rested  for  24  hours ; 
it  is  still  posHible  to  And  a  few  large  but  densely  stained 
nnclei. 

A  stndy  of  the  ganglion  cells  after  long  {wriods  of  complete 
rest  has  brought  ont  a  point  of  interest  to  the  general  his- 
tology of  the  nervous  system  as  well  as  to  the  special  subject 
in  hand.  An  appeiarance,  often  noted  in  nerve  histology,  hat 
hitherto  complicated  all  our  experiments.  This  is  the  fact 
thHt  individual  cells  in  the  same  ganglion  present  such  great 
histologic-al  differenoee.     Ranvier*  calls  attention  to  this  faet 


*  BADvler,  Traits  d'  Rlntologle,  Paris  18^9,  p.  BOS.  "  How  U  It  that  a 
little  spinal  gUDgllon,  placed  lo  a  mIdUod  or  ammoulnm  blchromat«. 
all  the  rlpnientR  of  which  are  tb«relore  ■abmlttMl  to  tii«  i«ami>  inSueu- 
fies,  cootaina  aide  by  aide  oelli  modlBed  Ina  timnnvr  m>  widely  diflbrent'r 
Iw  to  a  tut  whleh  we  cannot  vet  explain ;  bat,  upon  which  we  moii 
Uutot,  because  weieelt  repeated  iu  the  spiual  curd,  the  oerebnun,  the 
eerebellom,  etc. ;  that  la  to  aay,  la  all  orgaui  oontalning  ganglion  cell*." 
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The  curve  ol  fatigue  for  a  muficle  is  generally  described  as 
a  straight  line,  which  falls  more  or  less  rapidly  according  to 
its  load  and  the  strength  and  frequency  of  the  stimuli  applied 
to  it.  That  of  a  uerve  Gbre  has  been  sbovm,  for  short  inter- 
vals at  least,  to  be  a  straight  line  which  remains  parallel  to 
its  base  line ;  i.  e.,  within  physiological  limits  a  nerve  fibre  is 
not  »uB4.«ptible  of  fatigue.^ 

No  carve  representing  the  fatigue  of  the  nerve  cell,  drawn 
directly  from  observation  of  the  cell  itself  has  hitherto  been 
obtained.  The  neareHt  ai>proach  to  this  is  perhaps  to  be 
found  in  such  work  as  Mosso  has  done  for  the  fatigue  which 
manifests  itself  in  voluutary  muscular  contractions.^  If  the 
curve  which  Mosso  obtains  ran  l>e  talcen  to  express  the 
fotigue  of  the  brain  cells ;  we  may  say  that  the  nerve  cell  tires 
rapidly  at  first,  then  very  slowly,  or  possibly  holds  its  own 
for  some  time,  and  finally  falls  quite  rapidly  again  to  a  con- 
dition of  complete  exhaustion.  If  now  we  plot  the  percent- 
agefl  given  in  the  table  for  a  fatigue  series  (this  Journal,  II, 
May,  1889,  p.  395),  we  find  a  carve  quite  similar  to  some  of 
the  curves  obtained  by  Mosso. 

We  have  from  the  table  above  referred  to,  slight  slimnla- 
tion,  for  1  honr,  2^  hoars,  5  hours,  and  10  hours,  causing  a 
abrinkage  in  the  volume  of  the  cell  nucleus  of  respectively  22 
percent.;  21  per  cent.;  24.3  per  cent.,  and  43.9  per  cent. 
This  is  rcprcKPnted  to  the  eye  by  the  dotted  line  in  Fig.  1. 


C«vl 

IOC 


■■—■■■■■  —■■■—■  ■■■■*>■—■  J 
Big— ■■  ■■■■•■■■■■  ■■■■■■■■li 


Houn. 


'  H .  P.  Bowdltcb.  On  the  XAtare  of  Nerve-foroe.  Joor.  of  Phytlol., 
Vol.  Vr,  p.  138. 

*A.  MoHso,  Ij^  loia  de  U  fatlgae,  tHudl^u  dAU  lei  muMle*  de 
rboDitne.  Tr&vBux  de  Lab.  d«  Fhfilol.,  de  I'uatTenM  de  Tarlo,  lS9tf. 
See  platei,  pp.  178,  ISfi,  1S6. 
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By  the  continuon8  line  of  the  fipire  is  represented  the  pro- 
cess in  the  scries  of  rest  experiments,  in  which  five  hours  of 
severe  work  has  cansed  a  shrinkage  in  the  nacleas  of  49.8 
per  cent. ;  recovery  taking  place  a*i  indicated  by  the  second 
part  of  the  curve.  The  curve  of  recovery  in  this  instance  is 
seen  to  rise  qnite  rapidly  at  first,  then  more  slowly,  and 
again  more  rapidly  to  the  normal. 

1  have  already  said  that  the^e  cnrvea  are  only  provisional. 
In  fact,  they  are  introduced  with  the  purpose  of  showing  that 
in  some  degree  they  cannot  be  relied  upon,  rather  than  of 
attaching  any  permauont  value  to  them.  A  most  important 
factor  in  the  shaping  of  these  curves  has  hitherto  been  entire- 
ly ignored. 

We  have  been  endeavoring  from  the  first  to  demonstrate 
the  changes  which  occtir  in  the  normal  functional  activity  of 
the  nerve  cell.  That  the  changes  already  described  do  relate 
to  the  normal  and  not  to  the  pathological  action  of  the  cells  is 
proved  by  the  facts  that  no  pathological  condition,  which  can 
a&cct  tlie  cells  of  the  spinal  ganglia,  has  been  introduced  into 
the  experiments ;  that  the  changes  in  the  cells  are  propor- 
tional to  the  severity  and  duration  of  their  stimulation ;  and 
that  the  changes  accompanying  recovery  are  so  far  as  we  can 
see  the  natural  revf^rse  of  those  occasioned  by  fatigue.  If, 
then,  these  changes  are  normal,  why  should  there  not  be  a 
rhytlimic  curve  of  rest  and  activity  demonstrable  in  the  normal 
activity  of  the  animal.  No  more  fundamental  rhythm  exists, 
in  either  physiology  or  psychology,  than  that  of  activity  and 
rest,  sleep  and  waking.  And  this  rhythm,  if  not  entirely 
dependent  up  on  thecondition  of  the  nervous  system,  is,  to  say 
the  least,  very  intimately  connected  with  it.  And  if,  as  we 
know,  marked  changes  are  demonstrable  in  the  normal  activ- 
ity of  the  cells  of  glands  during  hunger  aud  digestion,  (again 
rest  and  activity)  why  should  not  changes  capable  of  demon- 
stration occur  in  the  rhythm  of  normal  activity  and  rest  in 
the  cells  of  the  nervous  systeml 

If  such  a  rhythm  exists  in  the  cells  of  the  spinal  ganglia,  it 
is  evident  tliat  such  curves  as  we  have  obtained  may  bo  pro- 
foundly influenced  by  it.  A  stimulation  of  five  or  ten  hours 
is  physiologically  a  trivial  matter  compared  with  a  fundamen- 
tal rhythm  whicJi  has  become  through  generations  an  estab- 
lished fact  in  the  economy  of  an  animal  species,  and  if  the 
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8D0h  a  rhythm  are  fiimilar  to  those  which  we  have 
^Stratcd  by  means  of  artificial  Btimiilation,  then  clearly 
jtUta  in  each  ease  have  been  resultants  between  the  in- 
of  our  slimulation  and  the  tendency  of  the  rhythm  at 
le.     Such  conRiderations    necessitate  a  study  of    tlie 
rhythm  of  sleep  and  activity  in  the  animal  employed. 
iJiis  end  I  have  kept    under  constant  obaervation  tor  a 
ik  a  half-growu  kitten  similar  to  the  ones  used  in  my  ex- 
»riments.     The  sleep  of  such  a   kitten  depends  largely  upon 
amount  of  food  driven  to  it.     When  fed  to  repletion,  it 
raid  sleep  as  much  as  eighteen  hours  a  day;    and  even 
spariu;;ly  fed,   slept  twelve  and  one-halt  or  thirteen 
It  seemed  to  be  able  to  sleep  equally  well  day  or 
;ht.     In  fact  it  will  probably  be  necessary  to  study  the 
ixi  phase  of  our  subject  in  Kome  animal  which  has  a  more 
inonnced  daily  rhythm  than  that  found  in  the  cat.* 
In  uo  animal  is  this  daily  rhythm  more  constant  or  better 
sveloped  than  in  our  day  birds.     I  have  already  made  aec- 
18  of  the  spinal  ganglia  of  pigeons  and  English  sparrows, 
tea  at  morning  and  night,  and  so  far  have  found  that  the 
Iglion  cells  of  these  birds  killed  at  night  do  show  changes 
leUy  similar  to  those  proiluced  in  the  cells  of  cata  and  frogs 
artificial  stimulation.    The  differences,  further,   between 
le  morning  ami  night  cells  are  mnch  more  marked  in  Eng- 
sh  sparrows  upon  a  cold  and  8now3-  day,  tor  example,  than 
have  l«en  able  to  produce  by  the  most  severe  elwtrical 
imulation.     The  results  of  these  experiments  are,  however, 
ierved  for  the  present. 
To  conclude,  then,  we  have  aj9  the  result  of  the  above  seiioB 
of  experimcuLs  the  following  factJ4 : 

First,  that  spinal  ganglion  cells  of  kittens  do  recover  from 

the  effects  of  electrically  stimulating  the  nerve  going  to  them. 

Second,  that  this  re<!Overy  is  a  slow  process.   It  is  not  com> 

plete  after  a  rest  of  18  hours  :  but  is  found  to  be  about  com* 

plete  after  a  rest  of  24  honrs.' 


*  It  v\n  be  noiml  that  If  the  cat  h«i  do  marked  dalljr  rhythm  of  rMt 
And  activity,  ttien  our  carver  ar«  mora  probabW  oorrect. 

*  I  have  purpofely  omitted  BQv  attempt  to  dl»cuM  In  thin  plaw  tlm 
literature  bearing  upoa  the  BubJecC.  I'hU  I  hope  to  do  in  some  mor« 
ftttproprinte  plucr ;  a  (renrnil  dittcuonioa  of  the  lltt'nttara  lOUcUlDg  the 
•fmllar  <>ilmuUtluu  of  g;^i%.tnl  and  luitix'lr  oi.*llii.  It  ha»  aeamed,  would 
iHK««Bltate  the  lutroductWa  ol  mluutc  dctftUi  uf  remote  lnter«flt  to  piy- 
ohologf. 
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lUl  and  germliul  oellt.  At  the  tttne  of  flret  multiplication  of  the  neurcH 
blants,  blood  veweli  entf>r  the  m4>dnllHry  plate  from  without,  hut  DO 
other  elements  appeitr.  About  the  end  of  the  second  moath  la  the 
buiuAU  embryo,  there  appear  am<r>boid  eonoeodve  ttKSue  cells  with  dark 
DDclei.  'Fhey  are  Bnt  t>eeD  od  the  outride  of  the  ueuroapoof^lum^  bat 
rradnmlly  become  scattered  through  It.  Theoe  form  one  coimtltuent  of 
the  Dourofclbi.  The  neurogllii  then  of  the  adult  U  of  mixed  origin,  belnr 
the  iiruntHpongliitn  pint)  the  connective  tissue  cells  just  mentloneti. 
Delter's  celia  he  therefore  cousidere  aa  genuine  connective  tissue  celU. 

The  neoroblMta  of  the  medollar}-  plate  develop  nerve  fibres  which 
either  pus  out  M  centrlfugnl  fibres  or  remain  as  lutra-medullary .  The 
aeusory  roots  come  frnm  the  iiplnnl  ganglia.  Here  the  cells  are  at  first 
bipolar,  but  gradually  change  to  the  form  where  th«y  give  rise  to  a  T- 
procees.  Paxslng  by  the  description  of  the  origin  of  the  cells  of  the 
•piotl  ganglia,  we  come  to  the  discussion  of  the  on?ln  of  the  sympathetic 
ganglia.  The  arrangement  here  is  remarkable,  lliat  the  sympathetic 
ganglia  are  not  simply  constricted  ofl^  from  the  spinal  ganglia  Is  Indl- 
catM  by  the  lollowiug  facts  ;  The  spiual  guugltou  ccll»  are  fully  (ormeil 
before  the  sympathetic  ganglia  appear,  and  the  cells  of  the  latter  are 
unlike  those  of  the  former.  The  rami  eommunicaHlft  are  loruied  before 
the  symuathetic  ganglia.  It  appears  that  the  rami  lead  the  way,  and 
that  unuovclopeu  germinal  cells,  which  appear  Id  the  uplual  ganglia, 
then  follow  to  the  point  of  Che  future  sympathetic  ganglion.  From  the 
chain  of  the  latt.-n(l  ganglia  the  other  orders  of  ganglia  are  developed 
In  H  similar  manner. 

I'be  M-uHory  nerve«  belonging  to  the  organs  of  special  leoM  appear  to 
develop  after  the  manner  of  the  spinal  sensory  nerVM,  uve  in  the 
case  of  the  optic.  Here  he  recogolees  that  the  optic  nerve  may  coutato 
fibres  that  develop  and  conduct  In  reverM  directions,  as  demonstrated 
by  Itamon  y  Ojal.  lu  all  teDse-organs  the  dUUnctton  betwe«D  the 
spODgioblaxtB  and  the  functlODftl  germinal  celN  reappears. 

I'aiising  to  the  Mcond  part  of  the  paper,  the  connection  tietween  the 
nervous  elenieutt«,thf?  conrlufUms  may  m  more  briitfiy  stated.  Within  the 
central  nervous  syntem  each  eel!  givpn  out  only  one  axliM:yUnder  proceM. 
The  cflU  of  the  spinal  ganglion  give  t^ut  two.  The  arrangement  in  the 
tynipHthetIc  nerve^-ells  muit  Iw  left  open  until  the  fate  of  the  spiral 
procosK  can  he  detenulned.  The  axU-cylinder  prolongation  tA  first  to 
appear  Id  the  Derve-cells  and  for  a  long  time  U  the  only  prolODgatluD 
tber  have.  A*  at  a  very  early  period  enibrros  have  a  nenroos  tyMem 
wltfaoat  nerrea,  «d  there  1«  a  period  when  tne  nervous  pyitem  conilita 
only  of  cells  and  single  long  fibres  running  from  them  and  wbeo  the 
felt-work  of  fibres  due  to  protopla»mic  pnilaagatloDS  aod  braDChes  ot 
the  ixift-cylinderB  is  wanting;  yet  thli<  kind  of  a  nerrona  system  U  capa- 
ble ot  complicated  physiological  activity,  as  can  be  seen  In  Tonug 
larvn?  ot  frugo  and  Osb.  Only  at  a  later  period  are  the  protoplaemtc 
prolongations  developed.  In  man  this  ocean*  In  the  emhrvo  ahont  the 
end  of  the  second  month.  Jn  the  cerebrtil  hemispheres  their  develop- 
ment is  sobsequent  to  that  in  the  spinal  cord.  As  there  Is  no  evideDoe 
for  continaity  between  any  of  the  prolongations  of  any  two  nerves  or 
Tterves  and  cells,  but  in  the  cenlml  STStem  all  prolongations  are  clonely 
mailed  tj>gelher  In  a  dlAtse  Uttermediatfl  snbstance,  it  must  be  this  lat- 
ter which  in  t>ome  way  establishes  the  final  «H>nne^'tlon  lietween  the 
various  elements.     On  the  growth  of  the  axis-cylinder  Hitt  makes  the 

Koint  that  a  long  time  msy  elapse  before  It  reaches  Its  deittlnatlon,  hut 
avlng  reached  It,  It  cea»es  to  grow.  The  power  lo  grow  is  not  lost, 
since  on  cutting  Uieend  from  the  fibre  It  grows  again.  Wfay  It  norm- 
allr  stops  growing  then,  has  vet  to  be  explained.  Conoemtoc  the 
cells  of  GoIgt'R  second  type,  the  central  celU,  they  appear  to  M  Of 
later  origin  in  the  nervous  system  than  the  others,  and  ft  la  ioggeatfld 
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Uoder  thU  title  KdUIkv  hu  rvrlevad  the  iwlf  ntiilTil  by  nigl. 
BunoD  T  Cajal,  aaA  MbmU.  Ujrlag  o<  oovw  Um  pclKip>l  enk^ 
oa  tiM  method  of  riltvr  lapccKiAtftoa  inradsttd  bvOo^^t.    TW  m«u 

muotnalif  ot,  doj;,  etc.,  ara  lariBeljr  aaed  hi  tbeM  MaAM,  sad  to  to  aai 
Aivajri  cle&r  bow  far  tb<»  wrenl  poifiu  hAT«  beea  nade  •«(  te  ■■■• 
b«t  1  will  eodMTor  lo  ([Ive  a  daaeriptfoa  «C  the  atoBntt  !■  Uh  Imbh 
MnbaUar  cortax  aa  tb^  are  now  ngardad  bf  KJUftcr. 

Tb0  Jbl«e«iar  Xotrr:  The  milt  of  Porfcli^  an  wfialial  taonai 
aad  tlMir  aaoraoaalj  dcTelope^l  procopUmilo  pnilo«ncSatta  lie  la  a 
ptoM  M  right  uifflaa  to  tbe  long  axis  of  the  oenbellar  faHa.  Ilwia 
pfoloontloai  and  frca.  The  axl»-cf  Under  prolongaciaa  cIvM  «tf 
talvral  oraocbe*.  tome  of  which  at  leaac  lora  back  towards  cbe  —lac 
ular  UTer,  while  the  main  item  paaae*  on  to  tMOome  ■  medttllat«d  fibre. 
The  ■mall  cell*  of  the  Moleealar  Layer :  (a)  The  peripheral  Haall  ccUi 
He  In  the  nuu>r  half  of  the  motecolar  layer  aod  bare  weH^tenlopMl  #t<K 
topUamlc  pral'inK«tloas.  The  axis-cylinder  proloogatloB  la  ofaaeal, 
but  It*  i-liKmctfr  and  dlittrtbiition  h%ve  Dot  been  determlaed.  (6)  Tbe 
oeotra]  imall  oelli  belong  to  ihe  mosc  retoarkable  slenwsca  jraCdeeeribed 
for  tbe  oervoua  iiyi>tem,  and  frrim  rhe  peculiar  tennloatioiu  of  the  axlK 
cjllader  proloniritinas  have  been  termed  "  basket-cell  a.'*  They  He  fvat 
eelad  of  the  bo«i\rs  of  I'urkinje'A  eelU,  are  more  numeroui  where  theee 
laitor  are  mure  abundaat.  have  tht>ir  long  nxla  In  lh»  plane  of  the  corti- 
cal aiirfaoe,  nnrl  give  rise  to  DumernuH  snd  cornplicated  protoplasmic 
proIoDgatlotM,  "ome  of  whlt.->i  may  run  Hlmost  to  the  eurfatM  of  the 
cortex.     Thti    nxU^uyllnder    pnilongHtlon    h   very  long,    runs  lo  the 

filaae  at  the  surface.  JaK  above  the  bodies  of  the  cells  of  Parklnje  and 
D  the  neighborhood  of  each  cell  aeods  down  a  branch,  which  dlvidiofc 
Into  a  bUDol)  of  tenninalii  forms  a  net  or  '*  basket"  about  the  celU.  Of 
thia  very  ramarkable  arntDgemeot  Kolllker  expresses  hitnself  as  per- 
fecClv  aatUlled. 

This  exhausts  the  claases  of  nerve-celli  iu  the  molecular  layer,  antl  wo 
pRKii  next  to  the  Onjuwldr  Ifayr^r.  Ther*  are  hei-*"  disrtnguUhed  Irtri^ 
and  omall  nerve-cells,  (a)  Larije  ncrve-fella  :  Theae  are  characterlr^d 
by  Iwlng  few  In  number,  Klluated  just  below  (he  molecular  layer,  hav- 
ing their  protoplanmic  nroloogatloDs  distributed  in  both  molecular  aad 
granular  layers,  and  havlaj?  the  «xf»-cyllnfler  prolongation*  of  the 
second  type,'  which  have  tbu^  far  been  found,  distributed  in  the  granalar 
layer  atone,  {h)  Far  more  numeroua  than  the  foregoing  are  the  small 
oerre-celli  of  this  layer.  These  are  furuii^hed  witli  short  protoplasmic 
processes  which  end  in  huuche«  of  terminals.  jtuggeAting  In  a  dlsunt 
war  tbe  terminations  of  the  axU-cylimU-r  branches  In  the  "basket 
cells."    'i*he  axis-cylinder  prolougatloas  ou  the  oUier  liand  are  slender. 
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long,  ariM  MA  rule  from  a  protoplasmic  proloDgntloo  at  their  ba«e  aad 
puc  wltboat  exception  to  the  molecular  layer,  wUhlu  which  they 
olrtde  iolD  two  branchps  running  longitudinally  ftnd  parallel  to  the  Piir- 
taoe;  so  abundauc  are  the^e  T-termluatloiis  lo  this  reffioa  that  a  loajtltadi- 
Dal  vortioni  section  of  a  folium  sbowfl  a  dlsrhicc  longUudlDol  BtrlattoQ 
■due  to  them, 

Turuliig  LOvi-  to  the  Nrrv*  Fibrtt :  (o)  The  medulUtod  flbrea  form  a 
thick  net-work  in  the  Kranular  layer,  a  thick  baud  just  below  the  cells  of 
Purkh)}e,  and  bundles  piufllng  *to  the  moleculur  l^yer  Iwlneeo  iheM 
cells,  in  the  molecular  layer  tiiej'  are  abundant  la  the  central  portloDS 
and  decrease  towards  the  periphery.  In  this  layer  also  they  sometimiw 
divide.  (6)  A  portion  ol  the  fibres  from  the  medalUry  layer  are  uoo- 
medalUted,  and  end  In  part  In  the  emnulftr  and  In  part  in  the  molecular 
layer,  and  owIhr  to  the  fewue?*  of  thera  In  the  latter  locality  they  may 
be  a«i40clated  with  the  Rnmll  i>erlpheral  nerve-celU  of  that  re^on. 

If  the  matter  \%  looke<t  at  from  the  other  aide  and  we  attempt  to 
accoiiut  for  the  uerve  prolougatlooa  of  the  several  groups  of  cella  Jati 
deftcribeil,  we  have  the  followluf;: 

Jfol«cw(<tr  Laj/rr. — Cells  of  Furkluje.  nerve  prolougatlona  medullated; 
(a)  Bmall  peripheral  eelln,  nerve  proloDKatlona  not  koown;  (A)  baeket- 
oellti,  Dcrve  prolougatlou^  uou-meduUnted.  Uranuiar  Lajftr, — (u)  LbrK« 
nervew:«11a,  nerve  prolouKfitlonfi  non-meduUated;  (b)  small  oerve-celia, 
nerve  prolonpitlou*  mciitill»t*'d,  jjlviufc  rise  to  the  buudles  of  nerve- 
fibres  which  j)n<is  between  the  cells  of  Purklnje  and  finally  form  the 
lofijt't"'""*''  striatiou  of  tlie  oiolecular  layer  wentloued  ftbovc(?)  No- 
wheie  is  there  seen  anastomosis  between  the  termini  of  cells  or  fibres 
either  with  themselves  or  with  oue-another,  and  the  physiological  rela- 
tion remains  therefore  as  much  of  a  riddle  a<  ever. 

Zur  /^ineren  AnatomU  den  ffntralen  .V«rTen-fy>(niu.  Zvoette  Bettrag.  Da» 
ItutJcen-Mark.  Tat.  I-VI.  A.  KdLUXKR.  Zeltftchr.  f.  WUmd. 
Zool.,  31  Band,  1  Beft.     Dec.,  1890. 

In  this  second  rommunlcatloD  KOIUker  hat  formulated  the  uew  facta 
coQcernlug  the  spinal  cord  much  In  the  same  manner  a«  he  has  tfaoM  for 
the  oerebellam  In  the  flrvt  communU-atloo  jufit  reviewed.  The  discover- 
ies are  the  result  of  the  application  of  Uolgi'n  method  to  the  nervous 
•yst«m  of  ftvtufPB  or  very  young  animals  and  the  chief  authorities,  as 
before,  are  Oolgi  and  Ramon  y  Ciijal.  In  the  materlBl  from  Immature 
animals  the  uerv»>-Hbre«  are  non-medull)itPd  to  n  gn-uler  or  1pi*s  extent, 
and  appear  therefore  to  t»o  more  easily  brought  out  by  the  silver 
method.  The  fuel  that  miiny  of  the  r^HuUs  thus  far  obtained  liave  not 
been  verified  on  the  itilult  by  Ihio  nhiiix  melbod  niity  be  urged  against 
the  validity  of  Ihf^  pom-lunion,  but  other  metluHls  uned  on  the  adult 
give  BO  much  confirmation  to  the  results  here  described  that  there  la 
great  reaiwn  for  cnnAlderlng  them  as  icenerally  tnie. 

In  the  light  of  these  investigations  the  spinal  cord  In  man  mny  bo 
described  an  follows: 

The  dttnal  nTTf.  nmtt  all  arise  from  the  spinal  ganglia,  enter  the  dor- 
sal column  nf  tht>  ^»me  KiHp  and  th«*rr>  i«pnn4>r  or  Uter  divide  Intn  two 
brHOche»  "ite  of  which  ruti^  cepbalsd,  Ihe  othrr  c»udpid.  In  souip  cases 
the."*  lotigiludinBlly  conrMng  fibres  run  for  •dl«taui'«>hi  tin*  fu-tus  wlilcli 
would  be  cqulvuli'nt  to  4  — (i  cm.  in  the  ndult.  hi  ether  ca«es  they  soon 
bend  at  right  angle*  to  the  lone  axl*  and  run  Into  the  gfMy  matter, 
where  Ihey  terminute.  The  criterion  of  lermlnatloD  Is  the  formatlna  of 
one  or  more  finest  hrauches,whlrh  in  certain  caMtotay  amoaattoabaach 
of  lormloals  suggesting  the**  basket*  of  the  biisketaoella"  In  the  c«r«bel- 
Itim.  In  addition  totheoetermltialstherear^tlioKofaneotlreiynewaort, 
formed  by  so-called  "  collateral  fibres."  'lliese  are  very  flue,  arise  more 
or  leas  at  right  angles  to  the  course  of  the  main  fibre,  and  appear  too. 
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OOORtADtly  kbuodftnt  for  theBedorMi]  root  flbr<?a  st  lesat,  &d(]  lbu«  foros 
a  most  Uuporlaot  addition  to  the  possible  iiaths  lor  UicomlnK  ioipQlMt- 
Ab  mMDV  an  nine  of  the««  oollBt«r&l»  have  Wd  ooaoted  roniuDg  mm  a 
RlDj{le  dbre.  Tbe  exact  point  in  tbe  fibre  at  which  theae  ooUatenli 
arUr  In  the  adult  It  a  m»ltfT  of  npecalatlon.  Id  th«ipeclmeii«  described 
th«r«  app«ara  to  be  a  thickening  of  the  fibre  iiuc  at  the  point  of  oriitiD.  bat 
tbe  silver  method  doea  not  offer  any  explanatioo  oi  thla  appearaDoc 

The  dorp;il  rootH  pa«ft  to  the  dor'^iil  colutnDa  and  tha  gray  rabataBce  Of 
Uiu  siuue  side,  and  to  a  amall  extent  to  the  gray  fubatance  of  tiw  oppCK 
ritfl,  the  crosslog  taUofE  place  mainly  In  the  Teotral  commlaasre.  The 
^rrrnt  nervt  roou  arise  from  the  aerve  prolongaliODt  of  large  mod  amall 
Mlla  in  all  parts  of  the  Tentral  corauo,  and  la  aome  caaea  give  off  at 
dwlr  origin  a  tew  branches.  Id  many  other  cases  no  lateral  branches  are 
fonnd,  but  the  negaclve  evidence  Id  ihla  caae  haa  little  valoe.  The 
vratrat  and  lateral  eolamns  cODtaio  flbrce  which  Id  part  arise  from  cellt 
altuated  at  all  levela  in  the  cord.  The  great  majority  of  flbm  lu  these  col* 
uraua.  If  oot  all,  gi*e  rise  to  collateral  branches,  which  end  freely  Sa 
the  Tcutral  cornua  aad  the  ventral  portion  of  thedoraalcomaa.  In  many 
casea  the  flbrea  themaelvca  of  tbeae  colomnt  bend  at  right  angle*  and 
terralnate  as  free  flbre*  In  the  gray  snbittanoe.  The  aeatraJ  utnwUtnn  U 
conpoacd,  (a)  of  the  nervoaa  prolongatloDB  fmm  ceUi  to  all  paru  <rf 
the  grav  matter  whkh  after  oroMlog  distribute  tbemMlvea  to  the  Ten< 
InU  ana  veniro-tateral  columns  (ft)  of  decaasatlng  coUatenl  branciiea 
from  the  same  colontns,  and  (c)  of  decutaating  proioplaamic  prolonga- 
tkiaa  of  tome  celk  which  lie  clove  to  the  commlaaore.  Tbt  danat 
MaoibMPa  cooalu*  of  (e)  de<>u«*iUinE  i^llaterala  of  Che  dorsal  rooi- 
Sbna,  it)  o(  poaatble  deooaaatlou  of  ctUiaterals  from  the  don al  porttoaa 
of  the  lateral  colnmos,  and  (e)  doubtfully,  of  the  decoaaaUon  of  the  pro- 
topJaantfe  and  nerre  proloogatioos  of  a  tew  cells  lyiag  near  the  central 
Ctttl. 

Wlwn  tha  nerre-ceUf  are  claavlfled  on  the  baria  of  their  oerre  pro* 
le^ittoi  tbey  (all  iato  two  groups  :  {a)  Tbo«e  wbo^  nerve  prokiecB^ 
tloa  totMa a  tee  aa^work  la  the  tertnloali  of  which  It  ends;  and  (q) 
wbai*  aam  prolongation  nuiUtlaiiu  iu  kkoUty,  i.  f-  H  directly* 
,  iMo  m  ■MTv-flbre.  Here  again  <b>  a  ubdMRlOfl  can  be  made 
iMIft  libP—  IhM  IttV*  nerve  proloogatlottt  rlchlv  brancbed  and  thow  In 
i^liA  tkay  are  ^analy  brancbed  or  m-t  branched  at  all(  Vi.  When  the 
colla  an  gioisped  aecoimng  to  the  dotioatloa  at  the  axia-cylinder  they 
tall  taMo:  (a^  ■otor-«eU*  where  the  nerre  proloagitioa  puMs_lnto- 
«oior  acrre  fl%raa  an4  hna  Ibe  frw«a«  laieral  ' 
wboae  MTi 
a*d  wUcii 

wlWW; 
■liMtF 


{*)  Tliaae 

otf  Ibecord 

c)  Tboae 


lof  iba< 

wan  MCf«»  9t 

Mtadhw  In  vftteh  tbe 
le  gray  Matter  el  (be  coed.    It  wUl  beBodeed 
ortla  ta  tbe  oMer  Msae,  are  exelodid  froa  Cbi» 


•any  a 


by  vbat  way  be  aald  covceralng  the  ceaaecdre  tlnw  el»- 
I  c*a«»  to  Ae  pbyaAalogveaJ   canaldarailanj   coMaeted  wHb 
haae  c«U*  «Mc&  dbectTj  give  rlae  to  aerte-flbna  «htaag> 
•ct  be  Liiilartlj.    In  aD  Mbar  aM» 
III  tali  t»  a^of  catM»iliiBlj» 
b  VM  Go|gl>  view  ibaft  Ite  ■mil 
be  Dcc  wwrt  la  wUcb  R  wae  mm  m 
r  ahBMld  pick  lu  way.    Tbe  gewml  ■■iliii— 
Is  ibnl  duam  Ukv  creai  coaatteitfaa  boe 
I  ki  ft  feM  diCRe  nf  aanalntiaa  la  ibto  TCite  and  be 
teck  iMpb  «•  ■HMainria«M»  Car  tbe  nnettm  at  ibn 


PSYCHOLOGIOAL    UTEBATUBE. 


549 


StrifK  acustirtr  und  urU^«  Schleife.    Dr.  C.  v.  MoifAKOW.     ArchW  fUr 
l>iychUtrie.    Bd.  XXU,  U.  J.    Taf.  1  aud  U. 

'Ilie  author  opena  this  paper,  which  is  written  tvith  hU  usual  care  ind 
prei^UIOD,  b)"  K  historical  nketch  of  the  views  )i«ld  regarding  the  »(r1<g 
ceufttca,  In  which  he  tpeciullv  dwells  on  those  results  which  aftsoeiace 
the  ttrier.  with  the  UmniM-.ut.  Fa9i)iD>;  Co  his  own  prevloti»  rxprrlnieDts 
be  hrioK^  forward  the  followiog  as  bearlns  ou  the  discas&IoD.  Removal 
of  the  irntire  toniporal  lobe,  lEcladiDg  the  auditory  ceotr«f  of  Hunk, 
gavt"  (In  doRf?;  defeneration  of  both  celU  »ud  fibres  In  the  mrpiw  p*«*- 
cnlutuin  int.  of  the  operated  «ide.  'IIiIr  observation  hac  he«>n  recently  veri- 
fied OD  two  huitiHu  bruins  where  there  was  a  detect  lu  the  temponil  lobf. 
Moreover,  following  this  operation,  there  waa  an  evident  deK«nenitlon 
of  Hbrrs  in  Che  arm  of  the  posterior  corpum  btgemina  on  the  operated 
side.  If  the  lenticular  nucleus  and  the  umj/gdata  were  not  aliio  Injared 
by  the  operation,  iheu  the  degeneration  could  not  be  followed  furtlter 
caudad.  In  cat»  and  rabbits,  at  least,  the  iuff-rior  /rmniViia  {unl^rt 
tckleiff)  remains  quUc  normal,  after  removal  of  the  temporal  lobe.  If| 
In  n  rabbit,  (lie  cMuda)  portion  of  the  hileruul  capsule  be  cut  through, 
the  atrophy  in  th*f  corpus  gentfulatvm  irUcmum  and  the  arm  of  the  pos- 
terior corpora  biffrmina  la  even  more  exteDwlvc  Uian  ufter  removal  of  the 
tmiporal  lobe,  and  in  addition  the  nucleus  of  the  posterior  corpora 
Ufftmtna  la  somewhat  reduced  lu  sixe.  Xelther  the  in/erior  Irmnueut 
nor  the  so-called  auditory  nuclei  are  nt  sll  nfti'Cted  by  this  operatlOD. 
In  one  instance,  v.  Mouskow  removed  the  posterior  corpu$  Mg^mtnumot 
one  side,  from  a  rabbit,  and  found  ait  a  ref^ult  atrophy  in  the  arm  of  lh« 
eorpiu  and  the  inferior  lnnr>iaru>,  and  also  some  lose  of  fibres  in  the 
ventral  decussailoiii  of  the  tfffmentum.  When,  however,  the  it\ffrior 
Itmnianm  la  sectioned  lu  n  new-born  cat,  there  degenerate  among  other 
things  the  sirur  arntticte  and  the  inbtrrulum  acuMieum  of  the  side  oppo- 
sile  that  of  the  lesion.  'ITiU  result  ou  the  cat  wa*  obtained  some  time 
slmi*,  but  tlie  author  has  delayed  publleatloD  until  he  could  verify  his 
results  in  somv  dllier  case.  Kecently.  a  repetition  of  the  same  opera- 
tion on  a  dog  hAH  given  him  ftimllar  rejiultsand  he  now  publishes  the 
aecinint  of  both  togt^ther. 

llie  0|KrrHti(>ii  itiii'ilpit4*d  in  both  cities  of  cutting  the  inferior  /cbimiVhb 
ou  the  right  side  anil  obHervlng  the  drgeueratlons  which  followed.  The 
details  of  the  renuUs  must  be  omitted  here,  but  the  general  outcome 
msy  tw  stated  as  foilows :  In  a  section  tust  caudad  of  the  posterior 
corpora  bifffmina  are  to  be  seen  nesrly  all  the  bundles  of  fibre*  belong- 
ing to  the  fcTnni'wux.  'ITiis  last — the  Umninrvit  of  Forel— occupies  that 
region  between  lhe/H)Nii  Hud/(imt(ifii>  retk%ilariM,  which  lies  laterad  lo  the 
raphf.  'i\\ii  lateral  portion  of  the  region  to  bounded  conpUts  of  llbres 
which  in  a  cross-section  are  cut  through  squarely  or  obliquely,  nud  W 
called  the  infrrittr  UmniicuM^  '.ving  for  tbt*  nui«(  psrl  Interad  to  the 
f'jrmatio  reticnlarin.  In  the  cit.  v.  Monakow  divides  the  lemHi*^^*  of 
Forel  into  a  lateral  and  mesal  portion,  the  dividing  line  running  paralb-I 
to  the  raphfy  and  cutting  tbe  len\n(*cut  midway  twtween  the  raphr  and 
the  mesal  edge  of  the  middle  peduncle  of  the*  cerebellum.  In  etich  of 
tliese  subdivisloQs  he  further  distinguishes  a  dorsal  and  a  ventral  por- 
tion, which  latter,  however,  are  only  separable  In  aninmU that  hsvr  lA-en 
operated  upon.  Of  thla  area  about  two  thirds  belong  to  the  so-t^'aljed 
cortical  itmni^uH — i.  «.,  the  fibres  which  degenerate  upon  removal  of 
Ibe  parietal  cortex,  and  they  occupy  the  dorsal  portion  of  both  the 
me«al  and  lateral  areas  Just  mentioned.  By  'Un/rritir  IrmniBCtu"  v. 
Monakow  deslguatei  the  region  between  the  ventral  end  of  the  superior 
cerebellar  peduncle  ( Bindearme')  and  the  gray  matter  of  the  fMiii«  and 
latervd  to  the  /ormalio  reticuiartt.  In  thu  region  he  marks  ofT  four 
areaa,  which  he  designate*  by  A,  B,  C  and  D  respectively  :  A,  the  eea- 
tnJ  area,  U  the  group  of  flbrei  which  paaaet  ihroii«fa  aod  ImmedlBtelT' 
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r,  V. 


S7. 


•cr 
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dwwT  Ana  (B,)  to  the  nprfe 


Iw  cbt  irbutooa  of 


pMlte  tvlba  kiiif- 
t»  ilw  BRM  of  ibe 
to  lamiMl  to  tt»  ( 
▼.  Hawk**'!  iMl  fUMMMMK  wMi  h^mJ  t*  cka  "  Puh  of  the  icria 

«aMtfe«*'totbitb*  caaiidcn  Umm  Om  mk  neoad*ry  nmcc  of  tbe 
illuXfW  »«tolac  c*pfcato4  tnm  ibs  tafciwi—  aiMMf  i  ■■.  rod  mt  lc«at 
«M*  tolMvnM  «B  Ka  mjr  to  llw  conn,  dto  pafac  of  taunuptiMi 
bHiHC  atitilily  eh* y»r  '—""^  *f  «**  pOKartarcw^ora  MMarttu;  bat 
what  Ukt  w— cttoo  batmeo  Utfa  biMnMAate  emn  ud  tlw  oortex 
Kity  br.  b  byaoiBfaaH  clear  fma  Che  cxperlaeotal  evtdeoo^  at  prawol 
•vaiuM*!.  The  paper  Hmm  wltb  a  condenaHl  naieaKst  of  th<s  relation 
of  Om  anchor'i  Ttow>  oo  the  iab>Tt  of  tbe  atritg  anutkm  to  those  of 
fUit^idg  and  BaelDsky.  Tit  will  be  macmberad  chat  la  hJs  ttuily  o( 
Ae  path  of  tlie  opttc  lnipre»«ion«  (arc  Ah  Jovkx.  Pstcroi...  Vol'  II, 
p.  raft),  r.  Monakow  Mggested  tbe  Mine  arraogrnwaU  of  doable  frU 
of  flbraa  oooducClo^  tn  oppo*lle  directions,  which  he  here  bellerei  to 
exIiC  la  tbe  "  Path  of  tbe  tfrt*  aciutUa  .'—Rkt  .} 

La  p&tfohffia  in   rapptrrtft   nlU   utttm*  norionl   dt    tstoloffi't  dfl   cmello. 

I.,   BUXCHI.      Kstncto  dagM   Attl   del    [V  ConrrMM  teauUMl  la 

Norara  dall'  S  al  U  Septembre,  1889.     MUinn,  :390. 

ThU  paper  Is  tin?  report   of  an  uddrea*  jcWf^n   hr  Blsoclil  iit  the  con- 

Cnflfi  above  mentlooed,  aud  !«  an  example  of  the  elTorts  uow  being  made 

«D  nuD^  ikles  better  to  atlllze  the  rvtultH  of  exiierlmeatadoD  od  the 
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bnln  for  the  beoctlt  of  psychoIoKy.  The  author  urgei  the  stutly  of 
thow  phenomena  Id  AttimaU  whlch'niay  be  grouped  uoiler  the  general 
term  "  chMD^^tk  of  (.'biirac'ter.''  AcvonllDf;  to  the  obeervktlona  moat 
generally  received,  the  Ideational  procenses.  are  depeodeut  on  the  Integ- 
rity of  the  gcLBory  ikud  motor  cortical  areas.  The  question  is  then 
a»ked  whether  the  aennie  pen^eptlons  are  due  to  a  simple  aud  eleuienUry 
reaction  of  a  cortk'al  area,  or  are  i.-ouiplex  and  based  on  the  asaoclatlon 
of  two  or  more  cortical  areais?  nie  liintancen  whioli  the  author  then 
ftdducee  from  hia  owu  ciperirneDtH  and  thoee  of  others  favor  the  later 
Tlew.  Bianchi  finds  vision  affected  by  leelonn  in  the  eephaili:  half  of  the 
oerebral  hemisphere,  in  the  dojf,  ami  the  Uiteualty  of  the  dUturbauce 
locreaBed  aft  the  lenion  )r  carried  further  luitidad.  If  the  place  of  the 
ezcl^oQ  affects  only  the  aniouDt  of  the  disturbance,  tt  la  otberwlM  with 
•timulation,  where  the  character  of  the  reaction  depvndt^  ou  the  point 
stimuJuled.  For  example,  the  tlimulution  of  the  mo>>t  cephalic  portion 
of  hi*  (.Itinnchi's)  cortical  area  produce^  closure  yf  the  eyelid;  of  the 
middle  poitioo,  movements  of  the  eyeball ;  and  of  the  tnoflt  caudal  por- 
tion, uo  tuovemeot.  When  thj»t  cephalic  area  is  excUed,  theru  are  do 
changes  visible  in  the  conjunctiva;  yet,  etlmulatlonot  the  conjunctiva 
In  dogs  thus  oDerated  produces  clofture  of  the  eyelid,  as  it  would  tn  a 
DOrnuU  dog.  lie,  therefore,  infera,  since  the  reactlou  can  be  gotten  at 
dewrlbed,  after  remnval  of  the  cortical  centre,  tluit  when  the  reaction 
followed  VtA  iitlmulatton  it  wag  not  direct  but  due  to  the  Indirect  excltA- 
llon  Ot  tbe  sensory  cflU  of  the  visual  area.  Other  inHtanceii  are  given 
where  eeiuory  diaturbances  follow  the  lealon  of  ao-callett  motor  areas, 
uid  U  li  concluded  that  the  Interruption  of  assocUtlve  paths  may 
explain  these  reaulta.  The  author^s  next  question  Is  whether  there  may 
not  be  something  over  and  above  the  seusorj  aud  motor  centres  whkn 
controls  their  action  and  gives  capability  for  attention.  From  tliU 
I>olot  of  view  he  Aods,  as  others  have  done,  do>fa  from  which  the 
extreme  frontal  tH>rtex  lia*  been  removed,  very  iuHiructlve.  In  eucb  a 
ease  tlie  animal  apiH:HrB  lutact,  *o  far  mh  tfcnaatlon  and  motion  are  con- 
led.  hut  in  cfinduct  he  U  highly  iteflcleut.  This  leads  him  to  ttw 
anbUWu  oplniou  that  there  is  eoaic  relation  between  tlie  completennaa 
of  the  associative  processes  and  attention  and  the  lack  of  the  latter  In 
tbe  animals  la  question  is  explained  by  tbe  disturbance  of  the  former. 
•Bit  Anfll  observation  Is  on  the  variaiiona  in  the  character  of  different 
looca  from  which  the  same  amount  of  cortex  luu  been  removed  from 
4merent  regionit,  and  here  he  obtains  Uie  classic  results  as  descrlttei)  by 
Goltz  in  his  earlier  experiments. 


The  Prinflplea  0/  ftrycAoioajf. 
1890.     Kcnry  Holt  &  Co. 


WiLLiAU  Jam£&.    2  Tola.    New  York) 


Tbe  standpoint  of  any  psychological  treatise  toward  the  anatomy  and 
[^yslologj  of  the  nervous  ayatem  Is  certainly  of  lotereit  to  those 
working  along  the  latter  lines.    In  these  volumes  there  is  almost  no 

luiatumy  in  tbe  acricter  sense  of  the  term.  The  author's  Interests  are 
on  the  physiological  side,  and  certainly  what  he  gives  is  most  admirable. 
The  ^er^-e  centres  In  the  encephukm  ot  the  troK  f>(mUh  the  Introduo* 
UOQ  to  tlie  whole  subject,  and  the  reactions  of  the  animal,  fromllM  cast 

[where  It  Is  poweswd  of  nothlns:  but  the  spinal  cord,  through  the  biter* 
nediate  cases  up  Co  the  nonual  Individual,  are  followed  and  dewnibed 
In  accordance  with  the  best  results,  lite  well-known  scheme  of  Mey- 
nert.  representing  the  child  and  Ihe  caudle,  and  showing  the  nerve  con- 
oection  in  the  li<ex|>erlonccd  child,  who  did  burn  his  finger,  as  compar*>d 
with  the  connections  evtablbhed  In  the  atime  child  when  experience  has 
acted  on  it,  ifi  utted  to  lead  uii  to  the  discussion  of  the  education  of  tbe 
hemiaph'res.  A  brief  allusion  to  phrenology  (uroUbes  here  a  uiatvl 
preface,  aud  is  followed  by  as  well  proportioned  a  sketch  of  the  history 
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o(  cerebrml  iDcattzaUoo  u  U  to  b«  &njwb«re  fonod.  Xttarally  In  sach 
ft  book  the  Ut««c  rc«alti  on  lume  polau,  aa  for  example,  the  recent  ob- 
•erraUoDS  on  motor  rsscCloiu  from  KOKiry  ares*  (the  visual  mod  aacU- 
tory  ceotrefl),  are  overlooked;  also  the  lacreaalnf  evidence  for  a  decid- 
edly detailed  projection  of  the  retina  io  the  TUaal  area  In  doss  aod 
monkara,  la  not  broo^ht  out.  Keicher  theM  nor  oUier  mlo^r  omufloni 
would  ieriously  alter  the  geoeral  coocluiioDa,  bowever,  and  these  latter 
are  certalnlr  drawn  with  doe  appreciation  of  the  derelopmeac  and  ml- 
cratloD  of  niQctlou  wiihLn  the  cDcephaloa  and  the  poaitbilltin  whicta 
tliat  ooneeptlOD  brioffs  with  it.  Motion  and  •eoa.uoD  rcpwaotted  in 
the  cerebrum;  coatofouaDeM  a>  the  companton  of  nerrona  cnrreDta  In 
the  higher  n<^rve  centre*,  and  aaiiociatlonfl  between  these  centres  them- 
aelvea  aad  IIk  lower  ceotre?,  furnish  the  backxrouod  for  the  eubeequent 
discuasioQs.  Since  thin  conception  in  comprehensive,  Mmple  and  highly 
plafttic,  it  [a  easily  haudled  in  the  more  or  tea?  specalatire  chapien 
wblob  follow,  and  it  would  be  uncharitable  to  find  fault  nith  It.  At 
tlw  urae  time,  there  are  those  who  lonjc  to  fCct  the  problems  diacuaaed 
into  the  laboratory.  For  their  parponv  hypothesefl  must  be  rigid  and 
anatomy  detailed,  BO  that  while  they  will  flail  the»e  pa^s  full  of  «ug- 

gedtiOQ,  they  will  not  find  the  relations  of  brain  functlnb  nnd  bralo  foroa 
Bveloped  in  a   manner  which  permlta  of  experlmenuUou  until  both 
are  more  narrowly  formulated. 

Tk»  Origin  of  thi  C&rebral  Onritx  and  ike  BomoXoifUt  of  tht  Opttc-Mra 
Xorrrt  in  tKe  Lvwer  Vertebrates.  tSAAC  XaKAOAWA.  Jonra.  ot 
Morphology.  Vol.  IV,  No.  1.  July,  1880. 
it  waa  natural  that  Edlnjcer's  fttatement  that  the  homolog  of  the  cor^ 
tex  in  the  higher  vertebrates  could  uot  be  traced  further  down  the  eealo 
than  the  repttlea,  should  stimulate  a  more  careful  stndy  of  the  oerebral 
mantel  In  the  amphibia.  We  have  recently  reviewed  a  paper  by  Oyar^ 
Kun  (Amer.  Jodr.  Psy.,  Ill,  p.  377), coming  from  Edlnger's  laboratory, 
which  thowB  that  undoubted  ni^rvc  cells  are  found  Id  the  ouuitelt  of 
several  amphibia  which  were  exatniaed.  Quite  independently  and  Io 
aootber  way  Nakagawa,  working  under  the  direction  of  H.  F.  Osbom, 
bU  OOOparedlhe  oella  in  thff  ccrebr&l  mantel  In  the  Amphibia  (Bama^ 
MtmaXmmehit*  and  Ifpeierpes),  the  Replliia  ( Tyvpidonotus  and  JEimvi}, 
the  Aves  f  Cn/amAa),  and  the  Mammalia  (/>fd«IpAy«),  aDdoonciudefi  thaL 
though  poorly  developed,  there  is  a  layer  of  cells  In  the  cerebral  mantel 
of  the  Amphibia  which  must  be  considered  the  honioiog  of  the  cortex 
In  the  higher  forms.  In  the  first  three  vla*>iieii  ttie  same  method  of  com- 
pArlaoo  i(i  applied  to  the  several  layers  of  the  optic  lobe*,  and  from 
then  a  proviaioaai  scheme  of  Uio  tunctloual  value  of  the  various  layen 
of  this  region  i&  constructed. 

V<beT  Mih  ertDorbenf  QronhimtUftcu.  Dr.  v.  Honakow.  Comjspon- 
denz-Btatt  fUr  schwelz.  Aerzte,  Jahrg.  XX,  1890. 
Under  this  title  v.  Uonakow  briefly  de8crit>e3  the  brain  of  two  young 
children  in  whom  during  the  drnt  month  and  first  year  respectively,  a 
porencephalous  condition  devcloiK^l  which  involved  the  region  supplied 
by  the  ar(erfci/o«»*  .VyZvW.  In  both  ca-ies  the  lesion  waa  on  the  left 
side  of  the  brain.  Tble  area  is  that  of  the  luferior  frontal  gyrus,  the 
operextlum,  tim/a,  and  the  finit  temporal  gyroR,  and  the  general  point  ot 
his  discDssion  Is  the  relation  which  these  portions  of  the  hemLspheras 
bear  to  the  nuclei  of  the  thslamnA.  Of  spocial  interest  ia  the  compara- 
tively circumscribed  degenemtioa  of  tlie  genieulatWK  fnr/Tnum,  which 
has  not  been  described  before  for  man  and  which  the  author  aasocljM<es 
with  the  defect  In  the  temporal  lobe,  thus  bringing  his  results  here  Into 
harmony  with  thoseobtalned  hy  his  experiment!*  on  animals.  Whether 
the  gtniculatun  inUmum  Is  associated  with  the  sense  of  hearing,  must 
itUl  be  further  iQvcetigated. 
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The  Crr^'hral  Corlnc  and Ua  Work.  Hknrt  MAtloaLKT.  Mind.  Md.  M, 
April,  1890. 
TImse  who  may  be  intorett.e<i  iti  this  lino  of  thought  will  find  n  »ug* 
gestive  dlsctutslOD  In  Ch«  abovo-nipntloiied  |)&p«r,  u'hereio  the  entlra 
central  nervous  ayntt'tn  is  considered  b^  id  elaborate  reflex  apparatus. 
Sensory  nenreA  are  Adapted  for  npoclal  fitlmull,  fit  motor  adjustment  la 
respoDse  '^  la  the  fuDdaoiental  qualUv  of  a  perfect  reflex  actfoo.''  Com- 
plexlty  of  reAirtlnn  U  thf^  orilerlon  o^  a  highly  developed  uerroun  rjh- 
tem.  The  highest  oervf  t-entrc!*  are  the  store-houses  of  ^'adjustmvnta 
and  flt  aetfl."  Coming;  tn  the  finrntlon  of  thn  motor  ceatren  of  the  cor- 
tex Blaadsley  a»ks  "  what  a^-tual  reLatioa  of  function  the  deSnlte  motor 
arean  of  the  cortex  have  to  the  clanflAH  of  movementA  which  take  place 
in  consequence  of  their  stimulation."  He  conclude-?),  that  it  may  be 
that  no  part  of  the  !>>o-CR)lpd  motor-reKioo  in  really  directly  motor,  bnt 
that  It  represents  specialized  movements,  "abstractn  of  uioveuient  or 
motor  abstracts,  which  are  the  elTereutaj»p«cts  of  the  rortical  reflAxes 
called  thoughts.'*  One  corallary  from  this  would  be,  no  thought 
without  movemeat. 

J'toceMlHfra  0/  the  Fhjfgioloffieal  Soeietjf,  1890,  No.  rV,  Joum.  of  Physi- 
ology, Vol.  IX,  No.  6. 
Dr.  Beevor  gave  a  demooatratlou  of  the  cingnlum^ — the  longltudkial 
fibres  of  the  gyrun /ornicatua^  and  gyrut  hippocampi  —  In  the  marmoset 
monkey.  The  most  Important  general  result  whs  that  the  fibres  form- 
ing the  ein/jiilnm  are  not  continuous  from  one  end  to  the  other,  but.  are 
Intemunciul,  ruuulug  a  aburt  courso  lu  the  rin^ulum  and  then  turning 
out  Into  thtt  neighboring  white  matter.  In  that  portion  of  the  rtngulutn 
which  Ilea  dorsad  of  tnc  catlunum  they  thus  appear  to  put  the  gfrut 
fornlattua  In  connection  with  the  centrum  ovale  —an  anatomloal  relation 
which  is  Interesting  in  view  of  the  observations  of  Schlfer  and  Horaley 
that  removal  of  the  pym*  frtrHiratua  produces  in  monkeys  tactile 
ansstheala  on  the  opposite  side  of  the  body. 

Complete  fMervat*  of  OdU'm  Colnmnt  and  Chronic  Spinat  Leptomeninfitis 
teitlt  Degenerative  Ckangra  in  the  Fibrt»  of  the  Antfrior  and  FtMfrior 
Root*.  F.  W.  MOTT,  M.  D.  The  Am.  Jouru.  of  the  Medical  Sciences. 
Vol.  CI.,  No.  1,  Jan.,  1891. 
The  case  which  the  author  describes  was  a  male  48  years  of  age.  File 
occupation  exposed  him  to  all  weathers,  and  he  drank  ratbertteaviiy. 
Hl-itory  negative.  He  was  admitted  to  Charing  Cross  Hospital  on  ac- 
count of  Illness  which  had  commetiL-ed  some  two  years  previously.  He 
died,  about  twenty  daya  after  admlrisioD,  of  general  culien-ulosls  of  the 
luncs.  The  symptoms  which  are  of  interest  In  this  connection  were 
■ndden  failure  of  power  lu  the  legs,  wMoh  increaseil  until  lie  lO!<t  com- 
pletely the  use  of  them,  accom|>aDied  by  palo,  the  legi  becoming  flexed 
and  rigid.  Weaknoss  and  wasting  of  the  upper  limbs  develo|>c<l  later, 
but  he  did  not  completely  lose  the  use  of  them,  llio  redexefi  were 
niMrallv  absent  though  a  very  faint  knee-jerk  was  obtained  on  the 
rigbt  t\An.  Sexual  power  was  lost  at  the  outset  of  the  disease,  bnt  there 
was  no  dlffluulty  In  mlclurllion  or  defecation.  For  the  upper  extrem- 
ities the  dwrinal  st-nsatlous  were  uonnal.  The  only  note  on  tlieiifl  sensa- 
tions for  the  lower  extreniltles  Is  that  tickling  the  soles  of  the  fe«t  was 
panful.  The  Ri>eclal  senses  and  the  movements  of  the  muscles  of  the 
Dead  and  fnce  were  nonnnl. 

No  note  was  made  of  the  macroscopic  appearance  of  the  fresh  cord. 
On  sectioning  the  hardened  cord  the  lumbar  regloo  was  found  free  from 
degeneration  up  to  the  level  of  the  first  lumbar  segment,  bat  from  this 
point  to  the  ccpbalk-  portions  of  the  cervical  region  the  dorso-medbui 
columai  were  degenerated.    The  dura  appeared  normal  but  thepto  waa 
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the  iMt  of  u  chronic  teptomtHtafftlit  which  cauwd  a  thickening  and  an- 
encrcMchment  dI  iDflamed  tissue  oo  tlic  periphery  of  the  cord.  Both 
dors&l  and  vt^ntral  ii«rve  root!  wer«  exi«nplvely  hut  Irrt'Kii'*''ly  (legen> 
entod.  while  the  eell>  In  the  vCDtral  comua,  iu  the  t-Dluma  of  Clarke, 
and  In  thu  rtplnal  ffanKl'^  remained  unaffetited.  The  only  other  flbret 
found  degeoiTHtetl  |o  the  cord  wore  scattered  iu  the  lower  tlioraclc 
region  in  the  donso-lateral  oolamus  and  In  the  mid-oervical  region, 
located  in  the  (wo  winj;-like  miliew,  Iu  the  tame  columns.  Inasmovh  ta 
the  dor  so-median  column  Is  Bcleroaed  throughout  and  the  Initial  lesion  li 
Metuued  lo  Ih-  iu  tlie  nerve  root*  between  the  cord  and  Bplnal  ganglia,  it 
li  neceBnary  to  explain  why  this  colnmn  aloue  \tt  atTected.  The  arteriei 
of  the  sclerosed  region  have  tlielr  wiiIls  euorm<)U!>ly  Miiekeued.  and  the 
author  auggciita  that  it  \n  poKslhle  to  connuet  the  !H.'lerof(i«  with  the  dlB- 
torbaoce  oi  Dutrlttou  thus  iudlcated.  lie  then  quotes  Uiree  ca«ea  of 
degeneration  of  the  dorAO-medlan  columns  in  which  thf>  kymptoroii  were 
ftouiewhat  sluiilar  to<hit  own  ca»e  and  in  two  of  which  the  muecoJar 
waiting  wan  uli>o  obaer\-ed.  Ilcfore  pamtlng  to  the  ecnera]  concloaioa 
it  will  be  well  to  state  what  lie  iL«9uniea  In  tlie  discusBioD,  aa  ex- 
preft»M3d  at  the  beglnnlag  of  the  paper.  The  flbrei^  of  the  postero-ooediiLB 
oolumui  are  (ormed  from  prutongutlonH  of  the  cells  In  the  spinal  gaogDik 
and  past  through  tli^  doD'O-Iat^rHl  i'olumn<i  on  chf!  w»y  to  their  aeemi^ 
tlou,  but  do  not  crosa  the  middle  line,  it  If  probable  that  the  flbrw 
from  the  lumbar  region  become  smaller  in  diameter  a<t  thej  aaoeod,  for 
If  a  meaitured  area  of  fibrcK  iu  tlie  lumbar  reKion  of  tbii  cottunD  be 
counbHl  and  a  similar  area,  o&ituined  to  contain  alto  fibres  from  the 
lumbar  region,  be  counted  in  the  cervical  region,  more  Abrcs  will  be 
found  in  th«^  second  th&n  Iu  the  first  ca<ie.  The  flbreB  end  in  the  pout- 
pyramidal  nucleuii  and,  throuich  ttu;  cuuneciluns  of  tliis  nocleas.  In  the 
cerebellum.  The  counectloD  favors  tlie  idpa  that  these  fibres  are  patbt 
tor  the  mmvle-MDSe,  aud  the  cases  cited  ahuw  that  they  do  not  coodoot 
impulsen  connected  with  the  ftensatlons  of  touch,  heat,  cold  or  pain. 
Tuminft  next  to  the  concluslonB  which  are  based  on  the  above  slste- 
mentaand  the  cases  given.  They  are  In  brief:  1.  The  dorso-medlao 
column  may  be  connected  with  the  traosml^ion  of  impressions  relacinr 
to  the  muscular  sen^e  or  have  itonie  other  function  not  yet  determioea. 
3.  The  >.everal  case^  given  are  similar  in  symptoms  and  reputed  le^tlon^ 
3.  The  ab^nce  of  kiice-jerti,  InHbllity  to  stund,  and  wa-«tfiiK  of  the 
limbs,  might  be  explained  by  lesion  of  the  motor  Der^'es  which  were 
more  or  Ie«s  loTOWed  at  Cheir  origin  from  tlie  cord.  Further,  the  dis- 
turbance might  first  express  Itself  at  the  periphery  in  the  motor  end- 
plates,  (or  thou};h  the  nutritional  disturbance  might  be  too  weak  to 
alAct  the  entire  fibre  it  might  xhow  itsslf  at  the  terminals  which  are 
farthest  from  the  seat  of  nutrition.  In  the  same  way  tiie  complete  des- 
tTDCtloa  of  the  dorso-medlaa  column  in  the  cervical  region,  while  ft  ii 
Incompletely  destroyed  Id  the  thoracic  and  lumbar  regions  (the  flhrw 
t>ciug  cousldere<l  cootlnaoas).  Is  regarded  na  showing  that  the  pMtloat 
of  the  fibre  most  dii<taat  from  the  nutritive  centre  are  most  ainct*d  by 
Uie  dif^turbaoee  of  nutrition.  Further  to  support  this  view,  Idiopathuj 
lateral  ^iclerosU  U  mentioned. 

[That  the  dorso-medlan  column  is  connected  uith  the  cerebellum  is  a 
▼lew  far  less  well-supported  than  the  current  one,  that  its  physiological 
continuation  Is  in  the  arcuate  fibres  of  the  medulla.  \»  regards  uietr 
relation  to  the  muscle-sense  — in  the  author's  case  and  two  of  thoe* 
which  be  has  cited,  it  is  not  Stated  that  tests  of  the  muscle-sense  were 
made,  and  In  the  third  case  cited  1ft  Is  dlaUoctly  stated  that  the  moscle- 
aense  was  normal.  The  motor  pfaeDOmena  can  certainly  be  attributed  to 
lealon  of  the  motor  elements  and  the  view  that  nerves  tend  to  d^ener^ 
ate  at  the  point  furthest  removed  from  the  nutritive  centre,  when  Uie 
latt«r  is  affected,  is,  I  believe,  without  experimental  foundation. — Ksv.} 
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Studf/  of  tlu  PathM  o/  Steondary  Deffentration  in  a  Can  of  Injnrf  of 
iht  Vtnifal  Spine.  A-  V.  HRir.<),  H.  P.  The  Atn.  Joaro.  of  the 
Med.  Sciences.     Aur.  1890.    Ill  Pluee. 

A  blow  on  Cbe  bHck  of  the  head  and  neck  of  a  sailor  caused  lo»s  of 
•eoMtion  And  motion  below  the  level  of  the  clavicle?.  'ITie  patient  died 
twenty-sLx  days  after  admission  to  the  hospital,  llie  autopsy  showed 
neither  luxadon  nor  fracture  nf  the  spine,  but  a  Rmall  eitra-dnral  h«m- 
oniuge  Into  the  spinal  canal  at  the  level  of  the  seventh  cervical  vertebra. 
SpectnoeDS  of  the  cord  were  taken  from  a  little  above  thin  point  and  as 
far  down  aa  the  lumbar  reslou.  The  hardeulnf;  was  in  M(iller*B  fluidi 
and  the  Htainlng,  bv  rnrmrue,  Welf^ert's  hiematorjliD  and   .Sohnlt7e'» 

f>alladlum  and  carmine  method.  ITiis  last  was  found  to  brloff  out  an 
odpient  stage  of  de^eoeraMoa  which  the  Welgert's  h.Tmatoxylln  did 
DOt  reveal.  At  the  level  of  greatest  destruction  (abont  the  seventh  cer- 
vical") the  transverse  myelitis  ap(ie«red  to  involve  the  entire  section, 
except  the  dorsal  portion  of  the  dorsal  columns,  and  some  periph- 
eral p«rt«  of  the  ventro-lateral  column  on  the  right  side.  On  com- 
pletion of  the  hardening,  the  cord  waa  exaiolned  macroscopically  and 
the  color  marklDgs  used  to  locate  the  paths  of  degencrutlon.  When, 
however,  the  paths  thus  located  are  compared  with  the  indications  from 
the  microscopical  examination,  30  much  dlscrcpnucy  Is  found  that  anj 
direct  Inference  from  the  one  to  the  other  lit  plainly  unreliable  at  pres- 
ent. The  niitcroscopic  color  chaugtw  an*  dlgultlcaut,  but  according  to 
this  account  the  posslhiiiltles  of  that  ^ignlflirance  have  yet  to  be  elabo- 
rated. The  author  ealU  uttentiou  to  the  distribution  of  the  degeneration 
above  and  below  the  level  of  greatest  disturbance.  For  example,  above 
the  level  the  dorsal  columns  are  Involved,  whereas  they  appear  nor- 
mal at  the  point  of  the  Initial  lenlon.  Below  thin  level  a  region  which 
appears  to  be  that  of  tlic  crowsed  pyramldai  fibres  Is  Involved  through- 
out the  extent  of  the  eonl,  but  appears  to  have  a  leu  area  In  the  mld- 
tboracic  Uiao  at  the  levels  at>ove  and  below  this.  The  peculiarity  of  tbli 
reault  Is  contrasted  with  the  usual  obscrvatlou  Chut  as  wo  past  from 
mbove  downwards  a  lealoa  of  this  bundle  gradually  decreases  uotlMt 
fades  oot-  For  tbia  appearance  the  author  Is  Inclined  to  fall  back  on 
some  (explanation  other  than  the  nxual  one,  but  for  this  and  the  several 
sugee  of  degeneration  In  which  the  fibres  were  found,  the  reader  Is  re- 
ferre<l  to  the  original. 

Tkt  Prffftice  nf  Banvter'a  ConMn'aiont  in  Iftd  Sptnal  Card  nf  Vertshratu 
Dr.  Wm.  T.  Poutek,  Quart.  Journ.  Micros.  Scl.,  Feb.  1800, 1  pi. 
The  author  worked  at  Kiel  In  the  laboratory  of  Prof.  Flemmlng.  The 
prohlcm  of  the  presence  of  the  node*  of  Ranvler  In  the  fibre*  of  the  spinal 
cord  was  tested  by  him  with  sliver,  osmlc,  using  the  method  of  teasing  and 
sections,  on  the  cords,  of  the  rabbit,  guinea-pig  and  ox,  and  nodes  were 
Mtlsfaetorlly  demonstrated  In  all  Ihew  aulmala,  a«  hla  drawings  show. 
The  technical  diniculties  are  apparently  considerable  and  neither  the 
dutrlbutluo  in  the  cord  of  any  one  animal  nor  In  any  large  series  of  ver- 
tebrates was  followed  out,  the  author  showing  Pimply  that  the  constrio 
tlons  do  exist  In  that  localltv  In  the  animals  named  and  that,  as  tbeae 
"brt-s  have  no  nheath  of  Schwann,  ihe  formation  of  the«e  constrictions 
must  b..  Independent  of  that  structure.     '    *^ ■'— "  '""'^ '»»- 


""lime  'collateral'-  u«rve  branches  of  Kamon  y  Ca|al,  MH<*J*'> 
would  give  points  at  which  these  collaterals  might  leave  the  »MlDflbrr. 
plus  bringing  this  new  case  under  the  law  of  branching  as  obierreii 
In  the  peripheral  nerves.     Rev. 
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On  the  Projfraaipe  Paral]fBis  of  tKe  Difftrent  CIomm  of  fferv&<«tt*  Cn  t%« 
Superior  Cervical  OanglUm.  J.  X.  Lamolkt  and  W.  Lek  DlOKDI- 
»OH,  Proc.  noy.  Soc.,  Vol.  47,  H«rch,  1890. 

Puranlog  their  previoae  atudlca  on  the  paraJyinlH  of  the  DervA-oella 
In  th«  eui^erlor  cervk-iil  emjeHon  (ij-  olcotiti,  (pw  review  Id  AmebicaK 
JotTRMAL  OF  PsvcHOUKiY,  Vol.  111.  p.  .172),  the  author  present  lo 
this  paper  evideuee  to  show  that  the  variong  oSfeett  of  stiiDDlatloQ  ol 
ttie  cerrlcal  ttyiupathtitlc  nerro  are  unequally  tnHneooed  hy  the  actloo 
of  thU  druje,  aod  cheretorc  conclude  that  the  dlffereat  clasKH  of  nerve 
oella  coacfiroed,  are  uot  aflected  to  the  mime  extent  at  the 
same  time.  They  worked  witli  nibbltn,  trats  and  dogi,  and  the  ln< 
ductlon  curreut  was  applied  to  the  Rrmpathetic  nerre  on  the  distal  aide 
of  the  ganglion  ho  that  the  Impuloe  uiti<it  pa»e  the  gatiglioti  to  produce 
ltd  effett.  ThcT  recognize  the  (oIlowinK  rpacthtnn  upon  stimHlallou  of 
Uie  nerve:  (l),l{etr«ctiou  of  the  ulclitalliig  mfmbrane;  (2),  Protruaioa 
of  the  i>ret»ill  aod  opening  of  the  eye ;  (J),  I'nmlng  the  ^ye  (nnder  cer- 
tain coodltlons) ;  (4),  Dilation  of  Lhc  pupil ;  (6),  Coustrk-tlon  of  the 
imall  arteries  of  the  ear,  ponjunetlvH,  and  of  varloua  other  paru  of  the 
head;  (6),  lu  the  dog.  dilation  uf  the  ftmall  arteries  of  Che  gums.  Ilpa 
and  some  other  part«  of  the  head ;  (7),  Secretion  of  saliva.  lo  maklox 
these  experimenta,  the  nlcotln  wax  glv?n  by  IntraTenooa  injecllon, 
either  In  dosea  flafflclent  to  abolUh  all  the  reactions  from  the  sympa- 
thetic and  th)-n  the  order  In  which  the  varloos  reactions  retonied  upon 
recovery  from  the  drug  waa  noted;  or  the  reverse  process  was  porsoed. 
Bmaller  doses  being  glvcQ,  and  the  order  In  which  the  reactions  were 
abolished,  noted.  The  order  of  recovery  was  found  to  be  the  reverse  of 
the  order  of  panilyi-ii.  A»  bearing  on  the  immediate  question  It  may 
be  repeated  that  Ijtngtey  had  pn-vloualy  found  that  in  the  cat  the  sec* 
reCory  cells  on  the  eoono  of  the  cervical  sympathetic  were  more  eaallj 
paralyzed  than  the  seoretory  cellji  on  the  course  of  the  chorda  tjpnpani- 
that  In  the  dog  the  reverse  was  the  case;  flnallv  that  on  the  course  of 
the  cAorda  ttpnpaniy  the  cells  associated  with  the  secretory  Abena  were 

Saralyzed  before  thoM  aisoclated  with  the  vaso-dilator  fibere.  In  the 
nal  tablei>  the  eflVrtn  of  stimulating  the  sympathetic  are  arranged  for 
each  anluial.— rubbit,  cat,  dog, — in  the  onfer  In  which  they  disappear 
under  oicotio.  The  ubsolntc  time  Intervals  are  short,  not  more  than 
a  few  mlnatee  as  a  rule,  and  many  of  the  effects  disappear  appareDtty 
at  the  same  time,  but  ftome  of  the  eftpets  are  regularly  alwlUhed 
sooner  than  otlior.^.  In  IIk!  rabbit  for  example  the  withdrawn!  of  the 
nictitating  membrane  diaiippfjirs  flrnt  and  the  constriction  of  the  blood 
veasela  of  the  esr  last.  In  the  cat  the  fin>t  ls>  the  secretion  from  the 
tttbmazillarv  gland,  and  the  last,  the  withdrawal  of  theolctitAtiriir  mem- 
brane. In  the  dog  the  dilation  of  tlie  arteries  of  the  bucco-faclai  region 
Is  first,  and  the  last  the  conRtriction  of  the  blood-vessels  of  the  submax- 
illary gland.  While  the  authors  admit  that  tonic  stimuH  reaehlog  ttM 
MTeral  regions  by  nerve  fibers  other  tlian  the  Brmpnthetlo  may  InflnanM 
their  rosalco,  they  neverthelettR  consider  the  differences  In  reaction  just 
mentioned  to  be  due  to  an  uupqual  piraly^ing  action  of  nlcotio  upon  the 
nerve  cells  of  the  superior  cervical  gaugllou. 

CKaber  den  NackunU  der  UnermUdlichktit  iet  Saugethierjurttn.  H.  P. 
BowoiTOii.   Archlv  f.  Anatomte  uud  Physlologie,  Pbyaiol.  AbChL 

1890. 

In  a  proTlouB  Investigation  the  author  showed  that  ^longed  stlmn- 
Isllou  of  a  motor  nerve  dlrl  not  cauoe  fatigue  In  It.  The  strength  of 
stlmnlns  waa  such  as  to  tetanlze  the  normal  mu!>cIo  with  which  The 
nerve  wa»  oonneoted,  and  the  muscle  wa#  then  kept  oulet  by  th<;  action 
of  curare  while  the  stimulus  waa  conttnuoudly  acting  on  the  nerve. 
On  recovery  from  the  curare  the  final  teunus  was  preceded  by  sin^t 
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coDtractionB  of  the  mu9cle  aud  then  &n  imperfect  teUnui.  l*bU  piper 
bears  on  Che  question  whether  these  first  reactions  of  the  recorenng 
muftcle  kre  due  to  chkngea  In  the  mascle  or  la  the  nerve  during  the 
experiment.  'Hie  work  was  dooe  on  do);s  and  the  simple  method  wab 
owd  of  oomDarlnK  the  reaction  of  the  musclea  on  recovery  from  curare 
llrst,  M-heu  the  nerve  was  ooDtlntiouBly  stimulated  during  the  interval 

ErecedloE  recovery  and  next  when  it  was  not  so  etimuTited.  Under 
oth  condltloDS  the  muscle  react<^  In  the  same  way,  and  it  was  there* 
for«  concluded  that  the  peculiar  reactions  were  Independent  of  any 
changes  In  the  nerve  due  to  stlmulaUon,  and  were  muscle  phenomena 
only. 

Tvselve  Lecturts  on  the  Structure  of  (Ae  Cuntmi  Nervoua  Sftlem,  for  PHfti' 
-    dana  and  Stvdents.     By   Dr.   hvuvno   EnranER.     .S«cond   revised 

edition,   with   133   lltuntratlonc,     pp.   2^.     '['nia«lated    hv   W.    H. 

VlUum,  M.  D.,  edited  by  C.  Kngene  ItlgKSi  H.  D.    PhlladelphU 

and  Ixindon.  F.  A.  DstIb,  1890. 
U  ba»  long  t>een  tcit  amoDf;  those  Interested  In  these  matters  that  a 
translation  of  the  **  Ztha  VorlA$ungen"  or  as  It  was  rechrlsCeneU  In  the 
second  edition  ^' ZkuI/ VorUavngen,"  of  Edlnger  would  facllttate  iD< 
•truction  In  the  finer  anatomy  of  the  nervous  system  In  this  country. 
The  ffeotlemon  who  have  made  the  Enxllsh  versiuu  hare  been  conserra- 
Cive  m  hIi  matters.  The  nomenclature  Is  that  of  the  KaglUh  anatomies. 
No  notes  are  uddvd  to  the  original,  and  the  tame  Ulu>ttratloii8  a^^ear  In 
the  Kugiifth  tluit  are  to  he  found  In  the  fterman  edition.  The  KoKliah 
book  has  more  pages  owing  to  the  une  of  larger  type  and  a  sfHoewbAt 
amallt!rpage.  Hie  contents  of  Kdlnger's  original  bonk  Is  already  faoi' 
Ular  and  It  needs  onlv  to  b«  added  that  the  locond  edition  contains  some 
results  of  the  author^  ntudli'ii  In  the  comparative  anatomy  of  the  brain, 
oepeolally  that  of  the  Bbre  tracts ;  these  results  have  on  several  occa- 
•loDs  been  reviewed  iu  thU  .TodRXAi..  This  translation  forms  probably 
u  compact,  consecutive  and  practically  useful  a  treatment  of  the  aub> 
Ject  as  we  have  in  KnglUb- 

Macrotcopie  Vocahularf/ of  ths  Brain  viith  Sjfnonfmi  and  R^ertneti.  Prof. 
D.  G.  WlLUEB. 
This  pamphlet,  which  appears  so  far  as  we  can  Jadgc  mmptibua  attcto- 
rU,  was  preMQted  at  the  last  meeting  of  the  Association  of  American 
Anatuinists  held  iu  Boston,  Dec  30,  18»0.  It  contains  something  over 
SOU  tt^rms  which  the  author  recommends  for  use  In  the  macroscoptc 
description  of  the  brain.  They  are  for  the  moat  pari  mononymlo  pa- 
ronyms (i.  e.  words  adopted  Into  a  modem  langoHge  without  essential 
chance)  arranged  In  alphabetical  order  and  followed  by  refereoces  to 
staauATd  publications  where  ttiey  are  defined  by  use. 
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11.— PSYCHIATRY. 

R  EC  KMT  LlTERATUKE  OF  GEHKRaX  PARAtTSU. 
Bt  VftLUAM  KoVM,  X.  D. 


rRODROMAL  STAOK  AKD  KA1U.T  DIAOMOBIS. 


7U  Mattt  Stage  of  Otntral   ilarafyvrs.    CHa&LU  F.  FouOX.  K.  D. 
TniBMctlnns  of  Um  AModatioo  of  American  Phytlclans,  flept«>mb«r, 
1089,  and  the  BoaUm  Medical  and  Surgical  Joomal.  1880,  CXXI, 
p.  340. 
Dr.  Polsom's  article  deals  with  a  sta^  of  general  paralysis  that  has 

beeo  my  little  toocbed  oo  In  the  books ;  and  the  asylum  physician  rarely, 
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If  arer,  Bcee  cues  predpntlng  the  iymptoms  here  described.  The  body  of 
the  Article  Ika  most  caroful  uml  i>AliiRt4it:lnf{  nimtysla  of  epventocn  cmset 
selected  with  referenre  to  f^ivln);  the  most  IniporutDt  polute  In  dlsfcooilli, 
Id  which  the  FiyiiiptouiH  preceded  by  vkr^riDf;  periods  the  tlni^'  thitt  is  osu- 
ally  looked  on  as  thu  lM>giDulQi;;of  the  dieesgc.  A  careful  gtudr  of  the 
cue«  themselves  la  uecoesary  for  a  full  sppreclstlon  of  the  obscure  and 
Issldlons  character  of  the  Orst  syinptotDs,  but  Folsom's  descrlplloo  ot 
the  reoeritl  mcotJil  coudltlon  In  this  ejirlj  stafre  fnrntebee  an  excellent 
clln^al  picture  of  thU  tttute.  It  cttQDot  wefl  be  summarlaed,  and  ita 
Importaueo  warrants  glvlDg  it  lu  full. 

^^The  queatlou  whether  the  dlaf^noBls  ot  K^^neral  paralysis  can  be 
made  In  its  actus!  lueiplciicy  Is  sllll  under  Judenieot;  I  do  not  koow  an 
instance  where  Ic  has  been  successful.  Indeed  It  U  not  M-itliln  my  ex- 
perieuee  that  a  physician  has  been  coneullcd  so  early.  Tbf  ahscn*.*  of 
subjective  symptoms  and  the  lack  of  those  oaturally  observed  by  others, 
as  compared  with  the  various,  forms  of  nenrasthenla^  for  lustanct-,  are 
quite  deceptive.  13ut  tht>  change  In  personal  traits  or  character,  and  the 
peculiar  apathetic.  iudtflVrent,  UDConsciouM  quiillty  of  the  mental  Impair- 
ment, In  uDcompUcated  eases,  are  unlike  anrthing  v\^e.  There  ia  not  the 
ilifrhtest  doubt,  however,  Diat  general  paraly^U  can  be  dlaKoosUcated 
wlui  oertaiuty  far  oftener  than  not,  for  a  considerable  length  of  time 
before  what  U  usual  now.  It  Is  <]uite  true  tliut  the  signs  of  mental  lm>- 
pairment  may  be  ascertained  only  by  a  palnstahlng  examination,  that 
the  patteut  may  bear  croi^uestluulug  without  maDifftitiiig  any  drjrree 
of  lo=«  of  those  finer  qiwlltli-s  of  bniln,  pfsyohlc^  and  motor,  contlnK  but 
In  u  highly  org:uiized  and  dcvolupL'd  civlU/ation.  although  It  may  at  the 
same  time  be  detr't'wd  by  the  methods  which  1  have  suggested.  The 
vcr}'  csKCucc  uud  uiilure  uf  general  panilysU  imply  and  involve  mental 
symptoms  In  some  degree,  and  some  motor  lra|>airment,  however  slight, 
even  If  only  judged  by  the  test  of  a  minute  examination  of  what  the  pa- 
tient can  do  nnil  now  well  or  how  111  he  does  It.  The  symptoms  may  tniu 
be  recognl/ird  InaliirgeproportioDofcases.andal  least  ^ui^ifected  In  m<Mt, 
certJiinVy  in  thosp  jMT^ons  whose  brains  are  so  highly  nrcmilTed,  who  are 
BO  trained  and  cultivated  that  .»llght  cliaDp;*-)^  in  the  hlgh>-.^i  brain-centres 
produce  disthict,  althdugh  dillli-ultly  ai)prt'ei!iled,  departure  from  their 
normal  character  and  quality  of  mind.  In  an  orchestral  leader,  for  In- 
stance, the  mental  and  flno  mechanical  operations  are  so  complex  and  of 
sach  high  order  tltat  the  leaitt  fault  Is  detected;  In  professional  and 
business  men  a  less  degn>e  of  impairment  U  recognizable  than  in 
mechanics;  In  routine  employments  without  much  thought  ornlce  niu- 
calar  efTort,  a  large  degree  of  deterionitton  mny  be  unnoticed.  In  dftj 
laborert  an  early  diagnosis  is  dimply  Impossible. 

''T\ic.  earlif'st  signs  of  general  paralysis  are  of  the  slightest  possible 
bmin  faiitin*;  If.  for  example,  a  slrntig  healthy  man.  In  or  near  the 
prime  of  life,  distinctly  not  ol  the  "  ner\-ous,*'  neurotic  or  neurasthenic 
type,  shows  some  loss  of  interest  in  hia  affairs,  or  Impaired  fscultr  ot 
attending  to  tliem;  it  he  becomes  varringly  absont-mlndML,  heedless, 
indlflerent.  negligent,  apathetic,  I nconf^ liberate,  and  although  ithle  to  fol- 
low hU  routiue  duties,  his  ability  to  take  up  new  work  is,  no  matter 
how  little,  diminished;  If  he  cAn  Ie«8  well  command  mental  altencion 
and  concentration,  conception,  perception,  reflection,  Judgment;  If 
there  Is  an  unwonted  lack  of  initiative,  and  \t  exortlon  cause* 
tinwonted  mental  and  physical  fatigue;  if  the  emotions  are  Inten- 
pifled  and  easily  change,  or  are  excited  easily  from  trifling  eausea;  U 
the  sexual  iustluct  Is  not  reasonably  controlled:  it  the  finer  feelings  an 
even  slightly  hlnnted;  If  the  person  in  question  regnrds  with  a  placid 
apathy  hla  own  nct^  of  indifference  and  irrltablltty  and  their  conae- 
qoences,  and  especially  If  at  times  he  sees  himself  in'  his  true  light  and 
snddenly  agsln  falls  to  do  so ;  if  any  symptoms  of  cerebral  vaso-motor  dla- 
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turbance  are  Doticed,  however  vague  or  vsrisble.  Naturallv  there  may 
be  many  or  few  of  these  Indications  la  a  g\veo  person.  'ITiIb  fjroup  of 
gymptoiiu  Heeme  very  strikiag,  bot  may  t>e  uutnpatiblc  wtUi  the  per- 
formance of  unnal  dutten.  They  require  careful  and  prolonged  obEierva- 
tlona  of  the  putient,  and  paiustaklug  lnU'rrO}{ativo  of  his  rutnlly  aud 
friends  for  their  deiectjon.  They  are  rei^oicnir^d  perhaps  as  much  from 
the  peealiar  nientnl  quuHty  of  the  tavtititl  Impairmeut,  dilHcuR  to 
dfi^crihe,  hs  from  Its  dr-^ree,  and  often  ante-dnte,  at  lea^it  In  the  time  of 
their  re*;oKQition.  |K;rhiipn  not  absolutely,  any  physk-ul  ?>inptomi, 
which  when  they  appear,  may  be  ho  ^li^^hc  as  not  to  be  apprerUiied  for- 
a  louK  time,  ex<.-ept  H6  an  unusual  sense  of  wearluees  ud  )>X(.TtioQ,  and 
perhnpti  attributed  to  malaria  or  rheomatlam.  f'ommoQly  there  Ik  Iom  of 
flesh,  BliKht,  taoderate,  or  excessive.  A  very  srvat  or  dtsproiiortfoaate 
loss  of  pnynlcal  power,  esperlally  in  the  lej^s,  I  nave  found  to  be  due  to 
a  complicHtini;  peripheral  Deuritin.  We  must  not  overlook  the  facU 
that  there  are  elpments  of  um-ertalnty  in  the  early  diagnosin  of  general 
paralyftif,  that  there  aru  few  foroiii  of  mental  dUease  iu  adult  life  tliat  tt 
Diuv  not  simulate  In  obscure  (rases,  and  that  it  may  he  confoundi^l  with 
Bri^ht's  diseaee,  epilepsy,  hysteria.  Ivad  or  malarial  poisoning,  cerebral 
STphllis,  or  the  long-continued  abuse  of  opium,  alcohol,  chloral,  and 
tue  bromtdeif,  so  that  uut  Keldum  an  absolute  early  diagDOsls  is  impossi- 
ble. But  there  in  a  peculiar,  ludesorihahle  form  of  mental  impairment 
which,  with  the  vague  physical  deter! nratUm,  If  not  obscured  by  other 
conditions,  may  he  sufllcient  to  decirie  the  diagnosis.  Even  the  cxpre*- 
•ion  of  the  fuce  aud  the  general  appeamnc*^  of  C)ie  patient  are  often 
characwrirtttc.  Ther*?  mav  or  may  not  be  flight  confusion,  a  sense 
of  fullness  in  the  head,  headache,  ia.-^nmuia.  Except  for  unusoal 
physical  aa  well  as  mental  fatigue  follotvlng  eflbrt,  the  patient  may  feel 
entirely  wol)  aud  not  cumplaln  of  uuythrug.  There  is  no  Indluation 
from  the  ejes  or  reflexes  so  early ;  the  muscular  tremor  is,  as  a  rule,  less 
tluia  In  functloDHl  nervous  disorders;  the  speech  may  be  not  noticeably 
affi-cted  to  the  family,  and  may  be  only  like  that  of  a  person  with  lips 
chilled  hy  frost  or  sllglitly  under  the  Infi'ueace  of  wine.  It  may  he  neo- 
•ssary  to  have  the  putifMit  read  or  copy  several  pages  or  even  be  under 
close  obsen'atiun  for  several  days  before  any  defect  la  observed  In  the 
use  of  the  muscles,  or  It  ussy  he  necessnry  to  test  hint  In  a  new  place  or 
occupy  him  in  uoaccastomed  ways.  Finally,  perhaps  the  distinguish- 
ing feature  of  this  stage  of  general  paralysis  Is  the  fact  that  the  chaoge 
ObMtrved  consists  In  a  symmetrical  mental  and  physical  deterioration 
which,  like  all  diseases  in  which  a  vaso-motor  element  Is  prouduent, 
Tftrie*  very  muoh  from  time  to  time.  It  begins,  or  Is  flrsC  noticed,  in 
thou  AOta  requiring  the  most  complicated  aod  nighly  courdlniited effort. 
In  the  functions  and  powt-rs  coming  In^tt  In  deveKipmeut  of  the  highly 
Organized  and  tralued  brain.  As  the  mind  becomes  decIdedEy  less  able 
ana  the  mu!icles  less  responsive,  with  less  cormllniitlug  power,  and 
fliiiLlly  weaker,  the  heavy  and  then  staggering  gait,  the  hesitating,  stut- 
ter ing  and  lljially  unlntelllgihle  speech,  aud  the  progressive  dementia, 
may  oe  slow  or  rapid  in  their  advance. 

*'  The  prognosis  of  the  prooouDced  general  paralysis  of  the  hooks  Is 
80  uufavomble  that  there  are  only  exceptional  remissions  of  the  symp- 
toms, which  last  so  long  ss  to  justify  a  few  writers  In  calling  tliem 
cures.  Early  symptomo,  however,  which  in  men  of  forty  yearii  of  age. 
BO  far  as  we  now  know,  alnioaC  certainly  mean  death,  when  occurring  In 
men  of  sixty  are  not  Im-ompatlble  with  a  fair  recovery.  lu  the  stage  of 
general  paralysis  that  I  have  atteuipt^nl  to  describe,  It  Is  true  that  there 
nave  been  thiis  far  only  partial  recoveries.  But  the  Indications  are  that 
a  certain  proportion  of  cures  may  be  expected  with  more  satisfactory 
treatment.  The  trealment  of  general  paralysis  lias  thus  far  been  most 
unsatisfactory  from  the  fact  Cliat  it  Is  begun  only  very  late  ;    because  a 
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re»t  of  ■  few  month*  otMo  brings  sueb  r«Uof  that  fnrtlwr  treatmeBt  t* 
ftbandoiied;  because  a  remiMiion  which  miy  naturally  come  In  the 
coorte  of  the  maUdy  U  too  apt  to  satisfy  the  patient  or  the  (rieods  tliac 
the  dtaeave  Is  at  an  end ;  and  becatiw  our  therapeaLlc  measares  have 
thus  far  proved,  as  a  rule,  ko  iaefl't'cttvc  that  we  cannoc  of  t^o  ^t  our 
patlenta  to  consent  to  a  grftLt.  ucrlHt'e  of  time  and  money,  and  al]  that 
goes  with  It,  for  a  euro  that  at  beet  may  mean  only  eonirorTable  UBeIf«e- 
IMM  for  mauy  yean.  'Ilie  craTf^lIIng  or  RtlmuUlliig  life  usually  sox* 
gttX/td  eoda  In  aggravation  of  Evmntoms.  Entire  mental  rest  lu  a  quiet 
placa  la  a  sedative  climate,  with  simple  food,  abundance  of  sleep  and 
moderate  eiorelf^,  results  In  such  Improvement  tbat  there  \f  every  rea- 
son to  suppose  that  such  measures,  If  fully  carried  out,  mlgbt  do  more.** 

Patholoot. 

Dt«  pathnloffiackf  AnatomU  d«r  D*<nu-taia  pant^ftica.  K.  MENDEL.  Keti- 
rologlsches  Centralblatt,  1890,  No.  17,  p.  510. 

In  the  sectloo  lor  Neurology  and  Psyehiiitrr  of  the  Tenth  Intcma- 
tinoal  Congrefta  Prof.  Ueodel  gave  a  review  of  tne  present  condlclon  of 
the  pathology  of  Dementia  pnralytiea.  The  extended  sod  caroful  re- 
searches of  the  last  ten  years  lead  him  (o  think  that  further  light  oo 
this  subject  cannot  be  exi>et'ted.  at  least  from  the  metliods  ot  Investtga- 
dOD  at  preaeut  at  (.'onimand.  He  pasae<t  over  without  eocslderatlon  all 
ttw  change*  Id  the  skull,  dura  aud  pla  about  which  tliere  Is  no  dispute, 
as  well  aft  the  gross  anntomica)  relations,  aucb  aa  atropbv  of  the  cod- 
volntloDS  and  diminution  In  brain  weight,  and  consiaen  only  the 
results  of  the  miuro«coplcal  examination  of  the  bndn. 

7^  Neytroglia.  Increase  of  the  ouclel  is  a  very  common  occur reuoe. 
"Hie  Bplder-4>en«  also  frequently  Hhow  a  great  Increai^e  and  extenaloB. 
In  this  connection  Oolgl'a  staining  luu  given  etpecbUly  beautiful  re- 
sults. Nuclei  as  welt  as  spider-cells  are  present  In  normal  brains,  but 
to  smaller  numbers,  and  the  last  only  of  verv  small  dimensions,  while 
in  general  paralysis  they  exceed  tfie  normal  size  three  or  four  tlme«,  or 
even  more.  In  the  normal  brain  spider-cells  are  mostly  clearly  seen  i-nly 
under  the  surface  of  the  brulu,  while  in  geiieml  )>aralv»U  they  ar» 
scattered  throughout  the  entire  ihlckne^f  of  the  cortex.  This  last  coudl- 
tion  ta  also  sometimes  found  in  the  neighborhood  of  encepbalitic  do- 
poalta  and  syphilitic  neoplasms,  but  In  these  cases  only  la  circum- 
scribed places,  while  in  paralysis  it  Is  more  extendeil  in  the  frontal  Knd 
parietal  lobes,  especially  in  the  central  convolutions,  and  also  In  the 
basal  portions  of  the  frontal  lobes.  It  is  this  spider-cell  development 
which,  pushing  its  way  through  the  white  substance,  finally  cume»>  out 
on  the  exposure  of  ventriclett  as  ep<>U(lyn)ii  proliferation.  The  limin 
substance  in  long  continued  case?  finally  fall?  away  In  a  coufusina  of 
fibres:  sclerosis;  If  this  proce^tt  is  strongly  developed  in  the  medullary 
tamloaa,  espeoiully  If  the  autopny  is  made  somewhat  long  after  di^ath, 
aad  tbe  cortex  has  undergone  a  slight  po't  mortem  softening,  the  cortex 
can  he  separaieil  f roui  the  m^lultnry  Ruhstance  with  the  hack  of  the 
scalpel,  as  Balllarger.  Key  and  Tutzek  have  pointed  out.  'Ilie  eeparalloo 
as  a  rate  takes  place  In  ilie  cortex  Itself,  so  that  pleoea  of  this  retualn 
attaebod  to  the  medullary  substance. 

The  VfKtrfn.  The  larger  brain  vessels  {□  general  psratyeU  are  more 
frequently  Intact,  or  show  only  a  trifling  amount  of  change,  at  times 
being  more  or  less  atheromatous.'  With  the  present  methods  of  invt>>tl- 
gatloD  it  Is  in  many  cases  difficult  to  say  auytblug  accurate  and  trust- 
worthy of  the  condition  of  the  small  arteries  and  capillaries  which  Me 
in  the  ground  substance.  Notwlthstandlug  thU.  however,  it  has  tieea 
pOKiilhle  hitherto  In  most  eat'Cx  of  paralysis  to  point  out  certain  morbid 
changes  in  the  vessels:   Increase  of  the  nuclei  In  the  Teasel  walls  and 
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perivajvular  Bnaoen,  which  Weldl  ot)ierv«d  an  far  back  aa  1659,  miliary 
aaeuriBms.  widened  eptQillo-form  adventitial  $pave$.  etc.  Here  beloDga 
^o,  aa  a  wldeninf;  of  the  lymph  ftpaces,  the  cjrittold  dej^eneratlOD  so 
cttea  foDDd  la  Kcoeral  paralveis.  Purtlier  cbaiigca  In  the  Te«Ml  walla 
are  the  colloid  and  hralold  degeoeratlona  deacr1b«d  by  Grieff  aud 
lately  by  Dax'^a^t.  All  th«ae  chaogee  oiMinr  aUo  Id  other  forma  of  brain 
dijwjue/ they  hare  nothing  characterlatlc  of  tceneral  paralytiis,  but  U 
fleemB  clear  thiit  with  bt-tt^r  meaua  of  investlgatioo  Ihelr  rcjvtar  occur' 
renr«  In  (general  paraLyKiit  (aui  be  ahowti. 

The  Qanijlion  CWi«.  At  the  «09»iuii  uf  the  KOtiely  of  Uenoao  Allen- 
ia£«  It)  Herlin  In  16S3,  Mendel  took  the  ground,  aicainiit  ittroDg  oppo- 
altloD,  that  vhaoRC?  in  the  gungHou  cells  wen;  an  almovt  regular  ooi-ur- 
reooe  In  general  paralyHln,  and  now  the  view*  of  authors  are  alniOKt 
uuutlmous  tbst  changeH  iu  the  gaDellnu  cella  luay  always,  or  at 
almoflt   always    be    observed.      NiAsl>   stAlnitig   baa   materblly 
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ftdvaoced  kouwl^zf  in  tht-s  direction.  A  du!!criptluu  of  theeo  cbangea 
was  given  by  Men.i.-1  in  IMl  {Nfuralof.  C^tttralbl.,  1884,  p.  487>  Widen- 
ing of  the  pericellular  spaces,  change*  In  the  protoplaum  »<uch  as  fatty 
pigmeot  degeneration,  toleroals  and  atrophy  of  the  celU  (hyiilluu  dcicoo- 
enUlon  of  LiebmiiQii),  changes  in  the  nuclei  xucb  as  shrinklug  or 
cnlnrgenient.  are  the  usually  reported  tlndlngs.  These  changes  am  es- 
pecially marked  in  the  frontal  lobes,  on  their  lateral  and  medial  inrfacea, 
as  well  as  On  their  low^^r;  alfto  in  the  paridnl  loT>es.  aud  least  In  the 
occipital  lobes.  .Vormal  cells  often  lie  between  the  altered  ones.  Klmt- 
larly  altered  cells  are  also  observed  in  other  pathological  procevsvs  at 
the  brain. 

Iht  Arrvt  Fibrejt.  To  Tuczck  belones  the  credit  of  first  calling  atten- 
tion In  1883  to  the  atrophy  of  medullated  nerve-flbres  in  thf  corti^x  of 
piaralytlcf .  A  large  series  of  observations  hait  been  made  In  thlx  dlreo 
Uon  with  the  followlDg  results  :     1.  The  shrinking  of  the  oerve-flbres  in 

Koeral  pKralyHii>  Is  not  confined  to  the  cortex  alone,  but  takes  place 
roughout  the  entire  brain.  The  mrve  atrophy  in  the  cortex  is  thns 
only  une  part  ot  h  procev^  aflectlug  the  entire  medulla  of  the  brain  and 
cerebellum.  3.  This  flbn'-atrophv,  e!-j.eclHllv  the  cortical,  occurs  not 
aliDplTln  progn stive  panlysis,  biit  nl^'o  in  epilepsy,  senile  dementia.  al> 
coholfc  paranoia,  ftc-  Finally,  reference  tunv  be  made  to  the  alteration 
of  the  Dudel  of  the  brain  o«rves  and  to  the  degeneration  of  the  [Krlph- 
eral  ner^c".  With  regard  to  the  cord,  this  is  uurouil  Id  a  number  of 
caiea  of  general  paralysis,  bnt  In  the  great  mnjority  of  vases  It  also  Is 
iHaeupd.  The  changes  that  fliow  thenifclvrs  are:  1.  Isolated  gray 
degenerBtlon  of  the  {>oslerlor  lolinnns.  3.  Isolated degeoeratloo  of  ih* 
pyramidal  trait!«.  3.  Disease  of  the  pvrmtnidal  and  cerebellar  traott 
with  intact  posterior  columns.  4.  V&rloas  combinations  of  dlscaaos 
Id  difl^reot  tractj'. 

rrom  the  anatomical  findings  described  it  Is  evident  that  nolndWlduaJ 
one  of  these  morbid  changes,  elth'-r  in  the  neuroglia.  In  the  veMrla,  Id 
the  ganglion  cwllfl,  or  lu  the  nerve  flhre*.  It.  la  and  by  Itself  characterUtlo 
<tf  general  panlysls;  lu  essential  dlffereoi-e  from  all  other  bralodUeaaea 
lies  not  In  Uw  special  change*,  but  iu  the  dlff'u^ness  of  the  process, 
which  appears  spread  over  a  great  part  of  the  cortex— someiinwi  over 
Its  whole  extent,  aid  even  over  the  cerebrllom.  and  Uklog  all  these 
tacts  Into  confideralloQ  w«  are  lumifieO  iu  looking  on  general  paralysis 
as  a  disease  tut  ^/fu^s.  )a  thUlt  is  self-rvldrnt  that  tUe  ilinlcal  picture 
most  vary  aci-ording  aa  the  development  Is  acute  or  chronic,  accordhig 
to  the  greater  or  less  extension  and  according  to  the  complications  with 
other  affections.  'Vht  more  closely  and  carefully  the  examination  Is 
made,  the  more  are  the  frequent  early  negnilve  reports  of  the  mtoro- 
•coplc  examination  Invalidated,  and  now  it  can  only  rmrely  be  asserted 
Uui  Id  a  well-marked  case  of  general  paralysta  thai  has  laiWd  a  loog 
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time  there  are  not  the  chancteristlc  flndlnga  In  the  oeuroglU,  the  ret- 
aeln,  the  gangHnn  (^IIr,  and  the  nerre  fibres. 

Up  to  tliU  puttu  Meodel's  views  &re  In  esMOtial  accord  with  thoee  of 
moRt  allenUtfl,  but  there  fa  a  dlgpate  as  booo  as  the  questloD  ariaes  aa  to 
where  the  starting  point  of  the  morbid  chaof^  U  to  be  eooffht. 
Re^rdlnfT  this  there  are  two  riewi  dtriKtlj  opposed  to  one  aootrter. 
Tlu-  iirHt  Is  that  the  atartlog  polat  Is  o  prlmarr  degeDeration  of  the 
ner\-(>  tlbren,  and  that  the  disease  of  the  vessels,  tne  neurofclU  and  the 

f>iiKl)oa  cells  Is  secoodory;  the  second  view  Is  that  the  process  starts 
Q  ttie  veMelK,  and  that  ao  Inflammatory  process  proceeds  from  these  to 
the  aeoroslU,  tlie  iDfTiiinmiitor}-  iinxluots  leadlne  to  the  destruction  of 
the  nerve  nbren  and  to  i'huai(t>d  iu  tlu;  K:&uglloQ  o^U.  U  tt  were  ofteoer 
posfllble  to  study  very  rapidly  dcvfloiiiiig  cases  of  geoermi  psralysla — 
the  dlafnoda,  however,  luuat  be  absolatcly  certain— a  decisioo  might 
posnlb^  «oon  be  reached.  Tliere  Is,  however,  only  a  small  number  of 
But-h  obRenratlons.  In  one  cajio  In  which  there  was  an  early  aatoMf 
Grcpplu  found  no  atrophy  of  the  nerve  ftliron,  while  Friedmann,  in  a 
cue  of  a  little  over  two  months  daratlon,  found  pronounced  changes  la 
the  vessels.  Mendvt  U  able  to  report  u  second  such  case.  Tbe8«  cam, 
therefore,  tell  against  primary  degeneration. 

Mendel's  assistant,  Kruntlial,  by  a  spccbil  procedure  was  able  to 
Isoliitc  the  capillaries  In  the  fresh  brain,  and  In  all  the  cases  of  general 
parulyKln  studied  by  thU  method  thvrt  U  shown  a  great  degree  ot 
widening  of  the  capUlarlcft,  rblckeulug  of  tlieir  walls,  and  a  marked  In- 
crease  of  nuclei  In  these.  This  speaks  still  further  for  the  primary 
loTolvement  of  the  vessels.  Whore  all  the  dlffertim  elements  have  been 
ctiuiiged  by  disease,  the  relation  between  the  atrophy  ot  the  nerve  flbrei 
and  tne  changes  In  the  vessels  Is  a  very  varying  one;  sometbnu  the 
chan>^L-M  are  relatively  proportiouHl,  wbllc  a>;iilD  one  and  then  another 
prrtlDmliitttc*.  I'mler  these  olroumiitaneo»  It  would  seem  that  we  could 
nut  Lumc  to  :i  dxcd  conclusion  with  rc)card  to  tlic  atartlng  point  In  men. 
For  this  reason  MeudeHnllt>Ct  undt^rtook  cvperlmentft  to  produce  In  dogs 
a  disease  elmitar  to  dtmmtUx  paralytica  In  men.  The  experiments  were 
repeated  wltli  i^imilar  results  by  I^enios,  KuszneTOw  and  Piirstner ;  the 
last  miakes  the  )>imlUrity  to  hnznao  paralysis  more  evident  since  be  finds 
alfio  tn  the  paralytic  doge  disease  of  the  cord  and  optic  nerve  atrophy. 
At  the  time  of  Mendel's  flrfit  ex{>erime-nt8  the  finer  methods  for  the 
reoitgiilclon  of  nerve  flhron  did  not  exist,  hut  he  hai?  recently  gone  over 
the  «.'xperiniemK  again,  directing  »|wclal  attention  to  ho%v  In  beginning 
dlBe}i<%tf  the  morbid  procp^s  flrnt  nhowed  Itj^^tf  in  the  brain;  the  dogs 
were  ttiercfure  killed  whi^n  they  showed  Che  first  sure  signs  of  dtoeaM. 
Thf  following  are  thf  reniilu  of  tlie  microscopic  examination  :  Change* 
in  the  veKseT  wiiils  through  numerous  scattered  nuclei,  widening  of 
the  adventitial  R|Hi:ec<>,  in  whioh  numerous  nuclei  are  visible,  but  ao 
cknnfffix  ia  Ih''  mfitatuted  fihrm  and  ho  cJutHi/es  in  tht  gitnijlion  Cfllt.  In 
'  dogti,  therefore,  the  disease  certnioly  acts  not  as  a  primary  degeneration, 
but  s«  an  inflammfttorj'  procesB  proceeding  from  the  venscln-  To  carry 
n  phyelological  experlmtut  directly  over  to  man,  eapeciHlly  In  mental 
di.'U'aiae^,  certainly  hAs  soroprhliig  mlnicading,  yet  we  cannot  abstain 
frnm  doing  this  in  doubrful  ca»C9.  One  point  from  the  syniptomatolugy 
of  general  paralysis  is  of  importance  with  regard  to  this  qnemjon.  In 
a  great  nuiriber  of  cases  fainting  attacks  precede  the  outbreak  of  the 
mental  dlseafte,  and  al*>o  apoplectiform  attacks,  conrtltfons  which  are 
referred  to  stagnation  In  the  vascular  system.  Here  then  are  some 
changw  present  at  a  time  when  rherv*  is  absolutely  no  reason  for 
ftSAumtng  an  atrophy  of  the  fibres.  KinHlly,  theconcluslon  that  appetirs 
to  Mendpl  juHtified  iit  this  time,  nven  if  It  cannot  be  proved  with  abso- 
lute certainty,  is  ihnt  in  general  paralysis  there  is  first  pre«ent  dlMMe 
of  the  vessel  walls  through  hypern^mlc  stasis  in  the  vestels;  exodot  of 
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1>lood  corpaaclei  sod  iaBanimBtlOD  of  the  oeurogtla  follows,  leading 
•ecoDdarifjr  to  dMtnictlon  of  the  nerre  elemeatn.  General  pftralyels, 
ttiea,  mmy  be  deslgoated  u  a  difuae  interttttial  encfpftalitia,  irrmlnating  in 
brain  atrophy/- 

Zur  patholo^tadieu  Analomie  der  Dementia  paralffttca.  LuDWiG  Uetkr. 
NeurolojrlflChes  Ctntralbl.,  1890,  No.  ao,  p.  610. 
This  Is  «  crittcUm  of  cpnnln  points  In  the  preceding  srtlcte  by  Mendel, 
cltlnfc  the  conclo'iiDDS  that  j^eDeral  parntyai^  le  a  diffuse  Interstitial  en- 
cephsHtii*,  and  the  cnncIuslonR  on  the  mlrr«i«copte  examinarlon  of  the 
brain  of  the  dojc^.  Meji-er  claloiB  that  essentially  the  same  findliiKS  have 
hi^n  shown  by  him  to  exlut  In  a  considerable  number  of  cft»e^,  and  slnpo 
Mcudel  casts  doubt  on  the  ftlgnlflcance  of  these  observatioDS,  either 
ill rougih  doubt  afl  to  the  diaKnoftlx  or  because  of  the  Kmall  nanaberof 
caseii,  Meyer  reviews  his  own  c-outribations  to  the  subject  of  dementia 
pArat^itM  extendlnf^  over  a  number  of  years.  In  1S58  be  olalus  to  have 
ftdranced  proof  that  in  typical  cases  the  disease  takes  Its  course  in 
(ebiile  exacerbations^  and  may  therefore  be  classed  nith  the  chronic 
febrile  dSaeaaee  as  a  menlDKo^ncephal  Uls.  The  anatomical  proof  of  thlM 
was  published  In  the  C'''itrfilhl.fUr  me<l.  iVi»K.,  1867,  Nos.  Sand  9.  Ttie  accu- 
tniilntlon  of  the  nuclei  and  celts  in  the  wails  of  vessels  was  described, 
and  the  cluLU^e  of  the  }{augUon  celln  in  atrophic  brains  was  described  as 
a  result  of  vascular  dcKenHration.  Meyer  af^ees  with  Mendel  that  the 
question  of  the  primary  chanfces  can  only  he  settled  bv  a  study  of  tbote 
ca^es  with  a  very  rapid  development;  but  this  rapidity  must  wttboilt 
doubt  be  looked  on  suspiciously,  for  since  *'the  diagnosis  mastbe  abK^- 
lutely  certain"  It  is  neces^iary' that  the  time  of  development  as  well  aa 
of  llie  existence  of  the  typicul  sym)>toms  i^hoiild  nnt  be  too  abort, 
ilejer  claims  that  nith  the  lindtations  Jast  mentioned  he  )iaj<  given  the 
enentlal  Hualumlcal  chiinKC«  of  the  disease  tn  his  work  ou  the  Fatbo- 
l0K;tc«l  Anatomy  of  Dementia  Paralytica  (ilrchow'ii  Arrhiti,  1873,  pp. 
S70-303.)  As  tar  back  as  then  he  said  "  only  those  changes  lu  the  brain 
can  h«  looked  on  as  pathological  which  appear  and  are  constantly  ob- 
served with  the  first  distinct  ayniptoms  of  dl»VHse."  and  ''cases  of  verr 
short  eonme  must  serve  exclusivoiv  as  the  baais  for  investigation. 
**  Brains  wiib  appeaninoM  of  atrophy  must  be  excluded,  or  most  be 
admlttad  onlj  wlcii  great  re  serration/'  Meyer  found  ao  easeft  answer- 
ing lb«»e  conditions;  aud  aiuoug  other  thlntrn,  the  normal  brain  weights 
went  to  Indicate  that  the  cases  fulfilled  tlte  refiuiretl  condlllonn;  and 
tbi-Ht-  were  further  streugtbeucd  by  t>ome  of  the  phenomena  of  the 
oounte  which  reaerobled  a  severe  menlugltls,  or  there  were  headaches 
lu  the  beginning,  maniacal  outbreaks  resembling  fcblle  deltrium,  coo- 
TuUlonSf  paralytic  attacks,  etc.  In  all  the  cases  there  were  earlv 
autopsies.  There  was  cell-pmllferalion  of  the  vessel  vralls.  Meyer  s 
cnneluvlon  al  that  time  waa  that,  apart  from  the  chronic  meningitis 
whii'h  wax  not  always  present,  the  changeA  at  the  beginning  of  the 
dlpeaae  were  vMiUned  to  these  vascular  changes,  which  were  claimed 
to  be  Inflammatory.  Examination  of  the  substance  of  the  brain  gave 
AD  entirely  negative  result. 


Makhke  of  Death. 

Jeak  L. 


Baraekk.    These  d« 


/>e  la  mttrt  dan*  la  parntf*i«  ffinfrule. 
Farts,  1S90,  No.  I'D. 
Bara7«r  considers  that  the  question  of  the  mode  of  death  In  general 
paralysis  may  be  reduced  to  simpler  proportions  than  In  Jamln>  thesis 
of  1Se7.  If  It  Is  true  thst  the  causes  of  death  may  bo  luuumerable.  It  la 
also  locoutestable  that  the  patients  always  die,  or    at  least  almost 
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iiwky«,  lo  the  lame  muin«r,  and  that  all  the  cawA  of  death,  witb  almost 
uo  exccpdons,  may  uomo  undii-r  the  geaeral  primary  diaeaso. 
The  forme  of  death  are  at  followH : 

Apoplet'tifomi  attacks, 
a.    By  the  direct  masoer.    F.'pneptlform  " 

Kuiiacal  pscltemeot. 
VlOM  of  natritlon  (*  Paralytic 

and  \  Maraamoa  and 

trophic  troubles.    (,  Bed-«or«a. 
b*    By  the  iodlrect  naoDpr.  \  But  loiimately  related  to 
c.    By  Hcotdental  cauaes.       {       the  cerebral  lesion. 
The  natural  /onn  of  death  it  by  maraamu*  or  paralytic  wastlnfE'    ThU 
Is  the  natural  termination  of  the  diMane  and  also  the  most  frvqaent. 
other  forme  of  dvath    hcini;   only   c-omplicutiouii.    ChriflCiao  and    Ritti 
found  thin  manner  of  diuith  in  iti  out  of  Ulf  men.  and  in  9  out  of  SO 
women.    The  author  adopts  Charcot's  theory  of  the  central  origin  of 
6acubitUM  aeutrnt. 

COMPLICATIONH. 

Contrihutiua  li  VHude  dn  malper/orant  dan»  la  poralgsU  ghtiralt.     BlLl>> 
EVERT  BEnxnftr-BsiT.    Th&>e  de  Paris,  1S90,  Xo.  ia«. 

The  author  considers  historically  the  questlou  of  the  origin  of  nerfor- 
atloK  ulcer  of  the  tout,  and  of  the  three  theories  as  tolls  oii^o,  the 
mechanical,  iht^  vaitcular.  and  the  nervous  theories,  he  favors  the  Utter, 
claiutlug  thkt  the  nervous  lesion  ia  always  pre«out,  while  the  Ta»cii)ar 
(dianees  may  be  ahsenc.  Perforating  ulct^r  is  usually  considered  a  rare 
complication  In  Keoeral  paralysis,  but  Bcrth*'leuiy  claims  that  It  is  not 
so  rare  as  Is  supposed,  and  that  pohilnhM  observations  are  so  tew  be- 
cause att<:utioD  luis  Qut  been  i^ultlcit-utly  tailed  to  tlic  condition,  and  he 
U  able  to  present  eighteen  observations,  »11  from  French  sources,  foar 
being  personal.  Id  two  cases  the  pHiicnlf  liad  autlcred  from  a  preced- 
ing ^comotor  ataxia,  and  the  cniiibini-d  action  of  the  tabes  and  tbft 
general  pamlyvis  producing  the  ulcer  is  admitted,  while  in  two  other 
cases  alcnliollfni  waf>  doubttpi^s  a  Himilar  causal  factor,  but  In  the  re- 
malnLus  fourteen  there  was  no  compHratlou,  and  the  general  paralysis 
was  looked  on  as  the  tlircct  cnuee  of  the  ulcer,  A  striking  fact  brought 
ont  In  the  ''tudy  ot  the  cafcs  wa^  tluit  In  eight  of  tlic  eighteen  caaes  It 
was  noticed  that  under  the  evldc-nt  indueiicc  of  tlie  uk'er  andoubted 
remission  occurred  to  the  counte  of  the  general  paralysis.  The 
tame  tact  was  noted  by  Christian  In  publishing  his  observations  on 
mat  ptr/orajU  la  188:2.  and  be  claimed  lliat  almost  all  reml»- 
6lon«  In  general  paralysis  came  as  a  sequel  of  prolonged  suppura- 
tions. I^rth^Iemy  suggests  that  such  remUiduus  followiog  ^up- 
purationa  give  a  basUiorthe  ihcrapeutic  cniplnyment  ot  revulsive 
uiea^ure^  puch  .ts  setons  In  the  neck  or  the  actual  cauterv.  The  author 
reaches  the  same  general  conclusions  af  Maraudon  de  !UoDtyel  in  his 
tbesla  of  1888:—].  I'rogres^ve  general  paralysis  is  as Jostly  a  c-aose  of 
perforating  ulcer  »^  other  tUsoasei  of  the  nervous  system.  3.  Tlie 
uifrequency  of  published  observations  on  perforating  ulcer  point  to 
the  fact  that  the  compllcatioD  should  be  carefully  looked  for  to  be  dis- 
covered, «nd  that  attention  has  not  been  sotn'cienilr  called  to  It.  3. 
Perforating  ulcer  shows  Itself  by  |)reference  in  those  general  paralytics 
who  have  been  alcohollcf,  or  'who  have  st  least  bad  some  ptcms  In 
drinking.  4.  Perforating  ulcer,  Judging  by  those  cases  which  we  have 
at  command  at  preMnt,  favors  remissloDs  Id  general  paralysis  in  thou 
paralytics  who  have  it. 
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The  PulmoniUr  of  Paratiftic»  and  Depeneration  of  tht   Vafri  Nerm.    Dr. 
BiANCHi.    Translated  and  abntracted  br  Joseph  Worbman,  H.  D. 

Montreal  Minlical  Jouriiai.  IS-Ktt-iw.  XVIU.  p.  481. 
BUnchi  Ik  nnable  to  attai^h  .'inr  very  great  Iniportance  to  the  forms  of 
pnennionlii  studied  by  him  In  Uic  iusanc,  ni-compiiDled  by  more  ur  1«R« 
advanced  d^t^enfration  of  thf  pnenmoeantrirfi.  An  pli(;ht  romprpuloD, 
from  widch  the  tissues  in  tht^ir  oormaT  cuiiditloo  tee\  nothlDff,  produeea 
A  bed-sor«  whpn  a  n^uritin  nr  an  inflammaiory  proeeoB  exlsta  tn  thtt 
iplnnl  cord,  90  a  def^coerative  neuritli  chauees  the  t-ondltions  of  nutrl- 
tfon  In  the  polraonary  parenchyma,  and  fii  ihe««  altered  conditiond 
■UiudU  which  were  previously  faartulet^s  may  become  pathof^eoic,  reach- 
ing thelnnes  throngh  the  larynx,  the  mnuth  or  thn  tniohpnl  tube  lu  the 
Inspired  air.  Hypericmia.  If  it  Is  prtr»vnt,  the  disturbed  respiratory 
meotuuilsm.  Increased  endoalveolar  prewnre,  pnralynio  of  the  mnncular 
llbres  of  (he  bronchi.  Insensibility  of  the  mucosa  of  the  deep  re?]ilra- 
tory    pasanges,  are    but  so  many  factors  concurring  to  dlstarb  the 

(irocess  of  nutrition.  Even  gaugrene,  which  is  so  common  a  Bndiog 
D  the  pulmouitift  of  paralytic:*,  t-imply  Indicates  the  frail  vitality  of  the 
ttssae,  and  preceding  lesions  In  (he  Vfsse!  walls  may  have  contributed 
Id  det«rniining  the  easy  and  prompt  death  of  the  tls>>ue,  however  slight- 
ly more  Intenise  may  have  been  the  stimulus  which  U  has  been  uoablv 
to  resist. 

Ca$€  <tf  Q^ntral  Paralvnit  CompUcattd  &y   Aphasia.    C.  P.  Tanker,  M. 
D.    Braio,  1800.  Xlll,  p.  111. 

M»le,  aged  83.  A  typical  case  of  general  paralysis  with  •  sadtlCD  on- 
Hl,  beglDDintr  to  talk  "Jargon'*  while  reading;  shortly  afterwards 
right  arm  and  leg  were  piiritlyy^d ;  unconscious  (or  four  days;  ou  rfcov- 
ery  his  language  was  entirely  incomprt-henftlble.  Disease  began  at  least 
a  year  before.  A  month  after  aduiltiirlun  cuuld  nut  undrr»tand  spwkru 
words,  except  bis  name;  could  not  n>ud  printing  aloud;  could  not 
repeat  spoken  words,  writu  at  dictation,  or  copy  printed  matter.  Could 
understand  written  words  to  a  fair  extent,  and  rend  them  aloud,  but 
made  uilRtuIies  In  pronunciation  of  letters,  e.  jr.  called  namr,  tnme.  In 
copying,  frequently  trans|H>Afd  letters,  but  put  them  all  In.  Further 
history  w*a«  the  ordinary  ore  of  fceneral  paralyHls.  Kxanilnation  of 
bnUo,  besides  (be  usual  symptoms  of  general  paralysis  nhowed  whole 
of  left  Insula  dcbtroyvd.  apparently  result  of  hemorrhage,  its  placQ 
being  occupied  by  a  broken  down  blo<«<iflf>t,  anparfnily  e-ocystcd. 
Hemorrhage  had  Invaded  Arft  t^mpf'rf>-i>plienoIdal  lobe  near  \%»  lip, 
ud  also  part  of  the  interior  parietal  lobe,  ailjicent  to  D»sure  of  Sylvltia. 
Claastrum  destroyed,  external  capsule,  lenticular  ouclcus  and  Internal 
capsule  Battened  ia  direction  of  lateml  ventricle.  Source  of  bemor- 
rhage  not  found. 


ThtAitaiysifofthe  Sintor  Symptoms  and  CondUioamf  th«  Ocu/ar  vlfparaf  ws, 
<u  ofinfrvtij  111  imAtieilUji,  £pUfp*p^  amd  the  !ie/^4iud  >tape  <>/  (^^n^raf 
Paralptia.  C.  A.  Ouver,  M.  D.  American  Journal  of  the  Medical 
Sciences,  1S90,  c,  p.  486. 

Conciutioiu:  1.  In  Idiopathic  epilepsy  of  the  male  adult,  even 
when  the  stage  of  dementia  has  been  reached,  both  the  Intra-ocnlar  and 
the  extra-ocular  motor  groupings  seemingly,  a*)  a  rule,  remain  uhIoh- 

fialrcd,  both  k»  to  innervation  and  to  active)  impulse,  altliongh  In  sonM 
DStaoces  curious  enrrrations  and  limitations  of  action  seem  to  exist. 
i.  In  the  lower  grades  of  Imbecility,  as  seen  In  the  male  adult,  which 
have  resulted  from  mtlfomiatlon  or  disease  of  a  minor  degree  titan 
that  producing  so  called  Idiocy,  that  have  soperreoed  In  Infancy  or 
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ot'ctirred  beton;  htrth,  t>oUi  the  latra-ocular  aadtheextn-ocuUr  tnoscle- 
(n^upinf^n,  afl  a  rule,  remain  aDatTActed  both  as  to  laDervaCioD  nnd  a« 
to  proper  aclioa  ;  Id  fact  tliey  Beem  ordluarlly  U>  retain  their  orixinal 
condition  without  any  pronoanc«d  Indlcatlonfi  of  wear  and  tear;  a  con- 
dition UiBt  moflt  probably  cvideocea  very  Uttlc  abuse  of  a  delicately 
ftol^ied  mnHciilar  appttratns.  3.  In  the  second  stare  of  pAresls,  as  seen 
D  the  male,  both  the  Intm-ocular  and  the  eztraH>ciilar  motor-grouplDKB 
are  in  all  tnt>tances  more  or  lens  paretic,  a<t  evldeoe«d  by  great  Ineatttll- 
tle«  and  irreirularltles  of  pupitiary  areas,  with  p«caUmrittee  In  irMc 
tnnvenient  and  loss  In  ciliary  tone  and  power,  as  well  as  by  extfft-ocolar 
tD»utIk-leQcle«  and  ataxic  nystaxnitc  motloua,  all  Indicative  of  Imperfect 
muRcle-in nervation  and  Inadeqaate  muscle-aotioa. 

An  Analif$is  of  th*  Ocular  SympiovM  found  in  the  Third  Slag*  of  O^tural 
ParatfaU  of  th*  InaaM.  By  C.  A.  OLIVKIt,  U.  D.  U«dlc«l  Nem, 
1890,  ItU.,  p.  3S7. 

Each  subject  was  seemingly  free  from  any  f^sa  extrtoeons  dlsetM 
or  local  disorder,  and  discretion  wr^  eierclncd  that  authoriuii^'e  mcdl- 
c»l  opinion  had  been  given  as  to  the  type  and  etage  of  the  general  com* 
plaint;  the  i>tudy  was  limited  to  the  male  itx.  In  a  disease  of  such 
•complex  symiomatology,  where  doubtless  quite  a  nomber  of  patho- 
logical peculiarities  exist  at  one  time,  accurate  patbogoomoaic  chaugea 
cannot  be  expected  In  each  ca^e,  and  for  this  reason  A  great  namber  of 
itermlDgly  similar  cases  were  studied  to  obtain  an  Idlocratlc  picture  of 
lh<4  oeulo-rootor  and  retinal  changes.  A  study  of  33  cases  gives  the 
tullowiug  eouclu4luus ; 

I .  'Ilie  oculo<motor  symptoms  of  the  third  stage  of  General  Paralyila, 
which  con»i«t  in  Tnrylng,  though  marked,  degrees  of  loss  and  enfeeble* 
Dient  of  Iris  response  to  light  stimulus,  aceomroodatlTe  eflfect  and  con- 
verging power;  lesseuLug  of  ciliary  muscle  tone  and  actlou ;  weakeulng 
and  inefilciency  of  extra-ocular  muscle  motion, — all  show  paredc  and 
paralytic  dlsturbauoes  connected  with  the  oculo-motor  apparatus  loelf, 
«r  greater  amoDnc  and  more  serlouft  cousequence  than  those  seen  In  the 
se<^^ond  stage  of  the  disease. 

:l.  The  sensory  changes  In  the  third  Atage  of  Qeneral  Paralyvls, 
which,  though  similar  to  thonn  found  In  the  second  stage  of  the  disor- 
der, are  so  pronounced  a?  to  .^how  a  seml-atrophlo  condition  of  the  optic 
nerve  head,  sod  marked  reductiou  id  the  amoant  of  both  optic  nerve 
and  retinal  cln.^ulation,  with  consequent  lowering  of  centric  and  exoen- 
trie  vision  for  both  form  and  color — all  Indicate  a  degenerate  condition 
of  the  sensory  portion  of  the  ocular  apparatus,  with  impalrmant  of 
sensory  nerve  action. 

3-  Thu  peculiar  l<X!aI  changeK  seen  in  these  cases,  which  consist  In 
coudltious  of  the  choroid  and  retina.  Indicative  of  local  disturbance  and 
irrliBtlon  of  these  tunic?,  more  pronounced  than  those  seen  during  the 
BCeoml  stage  of  the  dlsea'^e— 4tl  represent  the  reiults  of  greater  wear 
and  tear  gt^'en  to  a  more  dcHcRte  and  more  weakened  organ. 

4.  Both  the  motor  symptoms  and  the  sensory  changes  of  the  oonlsr 
apparatus,  us  thu^  described  la  the  ndraaced  or  third  ntnge  of  Oonoral 
Paralysis,  furnish  not  only  evidences  of  a  local  dinrnrbance  of  a  more 

Eronouuced  type  than  lho*e  shown  in  the  second  atugp  uf  the  disorder, 
ut  plaialy  phow  them!*elven  aJ>  one  of  th»  many  |>eripherdl  expressions 
of  fast  spproochlug  degeneration  and  dUsolutlon  of  nerve  elements, 
most  probably  connected  with  related  cortex-disintegration  and  destti. 

2toU  on  Optic  N»fv«  Atrophy  prtctdtng  tKt  Mtntal  Symptomt  in  Osnarst 
J>>iraljf»i»  of  the  InMnne.  By  JOSEPH  WlOaLBSWORTH,  tL  D. 
Journal  of  MenUl  Science,  1890,  XXXV,  p.  3^. 

In  a  previous  communication  {_Bra(n,  1884).  WIggleswOrlh  and  Bick- 
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trtOD  hmve  sbowD  tbut  tn  6((  casee  of  Geneml  PiiralysU  the/ondu*  </Cu{i 
WM  iiDraiAl  Id  a  tnnjority  of  caries,  but  in  a  eoQBtdemble  minority  there 
wcnc^aages  In  the  direvtloo  of  nmriti*  or  atrophy;  and  while  optto 
•trophy  was  noted  a»  a  ftfquel  of  neuritis^  It  waii  aluo  Dot  Infreqaently 

Srlaiary  at  the  disc.  In  all  these  cases  (he  cbaoj^s  In  the  disc  had 
CTeloped  after  the  mental  symptcimn;  hut  on«  case  was  qtioted  from 
K«Uluhlp  where  optic  nerve  atrophy  preceded  the  eyniptumB  of  the 
diMMe.  Wl^eleRworth  Is  now  able  to  add  a  Aei'ond  cjiRe  of  thi«  kind, 
where  the  patient  had  to  f^lve  up  work  from  tdlodoess  three  yeare  before 
any  mciital  [tyniptomB  developed.  There  whrwhU  marked  gray  atrophy 
of  both  dlBCi-,  the  veaaeU.  however,  not  beinj;  obviously  ghruuben.  At 
tiio  po<tt-mort«in  both  optic  nerveo  were  much  Hhrunken.  Making  all 
due  allowance  for  the  fact  that  the  mental  aymptoma  may  have  ezlKted 
(or  some  time  t>erore  they  became  apparent  to  the  wife,  tl  stUI  scema 
cle&r  that  the  opLlc  atrophy  was  the  primary  feature.  [Foli)om,ln  the 
•Litlole  cited  at  the  beginning  of  the^^e  reviews,  found  In  one  of  his  cftae«, 
Cue  Tin.  ill  the  proaronml  "ta^e,  hef^innhig  Atrophy  of  the  optic  dJK 
— the  only  ca^e  where  be  had  ever  found  it  except  at  a  late  stare.^ 
Rev.] 
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Dr.  Wendt. 


Flail  von  Dementia  paralytica  mU  Vebergang  in  OrnMutta.  Dr.  W; 
Allgem.  Zeitschr.  (.  Psyehlairie,  1889,  Bd.  XLVI,  H.  1,S.  77. 
Dr.  Wendt'8  case  was  presented  before  the  64th  Session  of  the  PsyehU- 
tric  L'nlon  of  Uertln.  Dec.  14, 1888.  The  patient  was  a  physician,  had  spent 
e  1-3  yearn  in  an  asylum,  and  on  bin  discharge  had  resumed  practice  and 
had  been  a  district  Burfjeon  for  7  years.  Wendt  hwl  had  htm  under 
ohservrttion  for  .H  1-3  years  In  the  asylum.  All  the  pby&lclaos  who  had 
had  charpe  of  him  agreed  In  the  dl&KnoeiR  of  general  paralVBls. 
WbBB  admitted  to  the  aaylum  In  1872,  be  was  43  yearn  old ;  little  wag 
known  of  his  life,  but  there  waft  no  history  of  excec^efl.  Two  paternal 
nuclei  died  la  an  asylum,  and  hU  onlv  Hvfng  brother  was  "  weak-mlud- 
t  '  ,P**P'^'^"i»' period  extendiKl  haek  three  year*.  Ataxic  ffalt, 
immobile  pupils,  deluclonn  of  tcmndeur,  and  wenkncss  of  memory,  were 
notad  on  admission.  Tlie  hlstorv  showed  the  nanal  m-mptoma  of  gen- 
eral  paralysU,  and  his  letter*  would   be  looked  on  as  typical  of  Ihe 


•vmptoms  and  especially  of  the  motor  symptoms.  These  sympioma 
;»*" '*f«d«l.  and  when  ^Vendt  took  charge  of  the  insiltotloo  In  July 
1875,  there  was  an  entirely  dlflerciit  (^lliiloiil  picture.  The  motor  symp- 
WID9  bad  disappeared  ;  jtalt  and  Mandlne  were  »tCJ»*tv  and  Ann.  and  the 
articolation  uuulatnrbed ;  pupils  equal  and  K«eted  well.  Writing  waa 
now  and  then  unateady,  and  the  tongiie  had  a  slight  tremor;  be  ex- 
pressed no  delanioos  bat  waa  considered  to  have  them ;  Iwked  on  hla 
|«tter«aB  nooscDse  which  he  had  written  for  pastime;  he  had  urver 
?«n  sifk,  niDce  the  Insane  could  not  manage  the  i«*n.  Dischargert 
taproc^d  to  Dec.  1878.  Utters  received  during  next  six  monthi  itUl 
•howed  unsteadinesB  In  handwrltliie.  In  PVb.1878,  an  unnatural  self- 
coin  pi. d-ncy  wan  still  shown  In  hfr  letter*.  Wendts  concluslooa  are 
mniuently  conservative  and  ju«;  "Including  the  three  years  prodromal 
iUge  nioeteen  yeara  [preceding  December  1888 J  have  now  elapsed 
•luce  the  beginning  of  tKe  dlaeaai,  the  remlsMon  ch»™cterUUc  of  par- 
«Jy»la  came%nl3'vearaLo  and  has  since  t»«°  '=''°«"°«l  ""-^^^'^^^^ 
{or  «  ye*™  Dr.  ^.   has XUn   in   medical   practice,  «itid   for  -    ye«r. 

be  has  held  Ihoomce  of  district  *urgeon.  I»r*"*.°l'^^n  JJ^nti  an 
tmlned  If  he  has  regained  UU  comj^UU  Integrity,  bntat  all  ^^ 
^Uaprovemenl  haa  tAen  place  that  rarely  occur*  1»  dtmentia  pardtwa. 
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and  whtoli  may  be  dMlfoated  ■>  ■  rvcoTery.  U  cbe  mim  cHt«r1oii  la 
allo««d  which  U  uiojU  and  satborUed  Ln  tot«nuU  dtoauai." 

JufcTVwUii  ftppesn  to  have  coLnctdM  In  Weadt'f  cODolmioni  mad. 
tvported  a  case  of  17  7«an  dormtloD.  ttaeo  llrlng  and  apparently  vrell, 
when  a  diagnosis  ot  general  paialy^b  had  b«en  made  by  Westphal :  a 
^j[fac  degrae  of  moauil  ttimIttwi  aad  apatbj  vxlasad. 

fiflUer  ooD»ld«i«d  W«adK^  mm  Dot  to  b«  one  of  clwatcil  pioftimalTt 
Itttiwral  Tkaral7«ls.  Che  longooBTM  and  th*  CaUitn  of  many  hnportaat 
«rmptoni#  U'<u>l  [q  nro^reailn  gaaaral  panlrib  b«lw  oppoaed  to  It. 

7.^ud9T  cooitKl^rM  Ic  a  chanenrlide  caaa  <n  geBefmr paxaljiU. 

Meodel  tbooght  th«  caae  ezoepttooally  lni«natEng.  and  perlupt 
snlqufl.  The  cam  not  b«lng  progridtem$  «  mtwrmm,  chej  mlcht  aooapc 
Mailer**  crltlclsio  ot  the  word  **  piogrwlTe,"  hot  Ibej  eovM  all  ■(!«• 
that  U  was  a  cau  of  "  cured  rfwMalM  pars^RMOa.*' 


Out  »r  Of*«nl  fUinffii  Omrmt  W    ilwWnpWHWt  rSt^mtrnt.    BiWM 

BftAJfWKLL.  M.  O.    atadlM  la  CMnloal Tfatlclaa,  19W  90, 1,  p.  «>. 

First  reported  in  Bdinb.  Med.  Joamal,  Jaa.  1888,  p.  OO. 

Dr.  Bramwall't  cace  U  eapedatlT-  IsterHtiog  to  ooanectloa  with  tba 

ca*«a  of  alleged  care  of  general  paralyaU  by  raigioal  opoatSoa-    Aa 

earl  near '■  dranghtsmaa,  aged  31,  flrtt  coniaJted  a  ptayndaa  In  Jane 

lifK] .  and  wu  m>^o  by  BramweU  on  May  lit,  ISSt.    iW  hiMory  U  o(  a 


enrehnl'l 


heea  ao  apedlo  treatiattn  for  atme  tlHe,  aad  tbte  was  ooaiioaed  ta 
111  I  ma  lit,  doaaa.    Whea  aeen  Mix  weelci  later  by  Braawril  and  Oooh 
Mmi,  tbs  repoft  wa«  as  follows :    **  We  f oaad  the  patlet  sooh  in  mtm 
gnu ;  tb«  Tlgoraw  aatlsyphUttlc  treatawnt  had  anpaiaatly  prodeead  ray 
Uttle  effect ;  the  patieat  had.  It  is  trae  lo«  Ua  defpsleai.  bat  the  *emn 
tbk  waa  mare  Ha^ad,  kha  twar  ef  tba  Hpa  aad  teec,  the  aflbctJaa  oC, 
apeech.  aad  Itae  MMter  waakaaaa  wataqafca  aajusat,  ia  llact 
(Toater.    Dr.  Clo—aoa  waa  aov  datalMly  aff  tta  aplalaa,  tk 
waa  oae  <rf  oedloary  faoatal  pantlj^  at  Aa  laaHH,  aad  aat  of  I 
araUUs-a  view  wUch  ba  laooi^dad  aaaa  aianrtia  lalar  la  Ua  i 
atoeiJ  lecta«aa  [Awariiiaa  Kdlttoa,  M84.  ^  Mi]."    AoomOom  attadtl 
■■aeadad  by  itewaaeanad  aboat  Aag.  1,  aad  Aoftly  aftaiaaida  a^i 
abacaas  ttet  bad  fccwed  dvriag  the  attack  bant,  wttlheeacapc     ' 
large  qaaaaty  af  paa  aad  bload,  with  n^oua  a(  a  blaod 
iMa, ta  tba waida  at  a  eiaala,  "Mr.  A.  alaaal  at  oaca 
baal,  ha  coadaaad  ta  gat  bettv  day  by  d»  anttl  tba 
Ootabar,  wbaa  ba  waat^aak  to  hb  boaaa  la  Olaagerw.-   Oa 
ta  OM^w  be  waa  iipaiTai  vary  ■acfc  lap  in  ml  aaatany,  bat  ttlll : 
Imawakl.    HpeoMc  iiaatiar  waa  i  lallaaii  aad  cha  head  laaiaMilfj 
btticcrad.    lapfwnaseaftwaasacbaakttaatteadaatwas  dkaabaedab^ 
Dec  latb;  aa  Jaa.  atfa  he  lUaiaid  ia  watt:  at  tbe  aad  aCIMIba  aH*-] 
Oa  Jaly  Ift,  1887, Ua  ■ntatlac  |*y^ela»-aec  tba  pkyildaaat] 

TCTT  ItUe  ta  aeta,  aa  kb»i| 

laa  baiag  kept  ap ;  bi  March,  [ 

aald  Bcarealy  andar  , 

aad  asdlad;  a«  ihUi 

aa  Ciaaaeatly,  bat  aaw 

le  Aa  faimal  ciadaallj 

aale,  w)t£  atad^, 

aac  diap  his  aaaareer^ 

b«  wifa  thIakB  ba  dasa;  J 

itai  a  Bttle  cbfak  bat  qidta  laMm-^ 

tnely/aad 


IWI— Mated  to  BvmaawaU  thai 
tbae  kept  so  wen :  meiSe 

~  I  wa<  M  ttdck  thai  tba 
said,  aad  his 
blatlwdta"wbkb 
aalyaaoalad 

Anraia  w 
^f^,  Ik  mm  w^^L  becaeHa  ^nw 
peMil ;  tbiakB  ha  daaa  am  laaa 
aalaaa  of  HaMcy  attar  a  It;  I 
fMat  waifta  ngatarly  aad  W 
t^;  taA  papOfaiar  tbaa  right ;  baib 
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dste ;  no  disturbance  of  ocular  Diupclea;  fundus  of  both  eyes  normal. 
BegKidlng  Uie  kuec-jerk  the  attendltig  physii-iiia  make«  the  somewhai 
•aouBlouii  HUt«ment,  ^' the  knee-jerk  U  normal,  or  rather  exagf^erated 
<m  Che  left  sidv  nnd  uosrly  absent  ou  the  right,  but  there  Is  not  the 
ftllfEhtest  unAteadincftfl  lu  hl:a  f^alt,  nor  any  want  of  power  of  equtlibra- 
ttoD  OD  making  hiui  sUvui)  wltli  eyes  shut  and  feet  close  together." 
When  laat  seen  by  Bniuwell  in  October,  tS87,  he  stutctl  that  wflh  ocoft- 
sIooeI  momentary  "  6ts  of  HhAtmctlou,"  whU-h  won.'  gradually  becoming 
1«H  and  less  fr^'qucnt.  he  felt  perfectly  well.  '■  fiU  memory  U,  be 
Mys,  quite  gi>od,  IiIa  dmwlog  is  better  than  It  was  for  years  brfore  his 
llloiM  eommeuced;  uud  (or  the  past  Ave  years,  ho  luu  had  absolutely 
DO  symptoms  of  mental  derangement  whaterer.  Some  pby<>lcJil  eviden- 
ces of  disease  still,  however,  remain.  Uls  speech  Is  much  thicker  than 
tt  was  before  bis  llloesA;  his  knee-jerk,  as  t«8t«d  through  tbe  trouaers, 
seamed  absent  in  both  legs,  and  tbe  attacks  oi  petit  mat,  though  steadily 
dimiulnblug  in  frequency  still  continue.  There  is  no  longi^r  auy  evf* 
deme  of  motor  Impairment.  I  did  not  on  this  occasion  detect  any 
twilt.-liiugu  or  tremors  In  the  tongue,  lips  or  favial  mu!H.>Ies;  the  puplu 
were  fr((usl  ftud  rei>ponded  briskly  to  light  and  aetiommodatlon.  The 
patl(.-nt  still  has  a  suuiewbat  heavy,  stollaexprcsslcin,  which  U  probably 
natural  to  him ;  bis  memory  and  Intelligence  seemed  active,  and,  so  far 
El  ]  could  jud>i|;e,  io  every  way  natural."  Afterhls  recovery  In  January. 
16^,  he  made  frequent  mistakes  In  writing,  missing  out  letters  and 
words,  and  using  wrong  letters  nnd  words;  uiese  mistakes  became  leu 
frequent,  and  later  were  rarely  obf<erved.  I'p  to  the  time  of  Bramwell's 
report.  DeceiubtT  188'.),  he  had  continued  well. 

r>r.  nramwellV  ca*^  Ix  certainly  of  great  Interest,  and  Its  future  his- 
tory will  be  eagerly  watched  for.  It  is,  however,  soiuewhat  odd  that 
Bramwell  should  ascribe  the  Improvement  entirely  to  the  autl-ayphllltlo 
treatment,  and  Mhould  uot  consider  the  posdiblu  eiSeut  of  tbe  shock  fol- 
lowing the  bursting  of  the  abscess  with  the  loss  of  blood.  Up  to  the 
time  of  tills  shock  no  luiprovemeut  uuder  treatment  had  been  noticed, 
and  indeed  the  patient  wa«  ooufeftsodly  growing  worse.  The  similarity 
to  I>r.  t.'Iaye  Shaw's  caoe  (below)  where  impri'veuicut  followed  trephin- 
ing ininiftiliau'ly  occurs  to  one.  Neither  does  Dr.  Ilraniwi'll  suggest  the 
possibility  that  the  patient  U  only  In  a  remUiiiou,  but  tu  him  the  case 
DU  been  ^*  cored  "  by  antl-iyphUltic  treatment,  although  he  admits  ttiat 
Uilcknets  of  speech,  attacks  of  p«tU  mal.  absvnt  koee-Jerk,  and  a  hmvy, 
stolid  expression  are  still  present.  'Ilie  history  of  the  csae  at  present 
extends  over  but  eight  yeur«.  and  tu  the  reviewer's  mind  It  la  to  be 
regretted  that  Dr.  Bramwell  haa  not  qoallfled  somewhat  his  clalnu  for 
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TOH,  M.  D.     Ibid,  1S89,  II,  11S7. 
TV  Smrffical   Trtatmtnt  of  (/eitersf   PantfHt.     H.  Ckipps.     IbM*  1889, 

11.  131.1. 
Tk«   rdtrgUml    Ttvatmeni  of  ItUra-CfraHUil   Fluid    Prenun.     J.   Battt 

TtTKE.  M.  I>.     Ibid,  1890,  I,  8. 
TV   fiuryirat    Trentm<fnt  of  Oenefvt   Piamtpti*.    R.   P.   Smith,  M.   D. 

Ibid,  1S90,  1,  11. 
The   tiurffical   TVcofmral  of  Oemtral   Pnralytia  of  tA«   /usw.    GEOKUS 

Rbvikoton.  H.  O.     Ibid.  1890,  I,  749. 

Considerable  interest  has  been  irouaed  by  a  discussion  that  has  been 
carried  on  In  the  BrUiah  Mettitiil  JoHmttt  over  the  question  of  the  advla- 
ability  of  Burgirai  interferance  In  General  Paralyils,  with  the  view  to 
nllorlng  the  eymptoms  alleged  to  be  due  to  Increased  lluid  prouuro. 
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To  Dr.  T.  C.  Shaw  beloogs  the  credit,  if  each  there  be,  of  mablnc  the 
flr^t  attempt  to  alter  the  conme  of  the  dlMMe,  (Dr.  Sluw  woold  culm 
much  tur>re),  by  eurglcal  means.    To  his  mind  th€  patho)o||fiaU  appear- 
ancM  Id  General  raralrHtH  {>oinc  to  an  irritative,  probattlj  InflammatnrT-, 
process  io  the   uppt-r  lavyrii   of  thf   coDVuIutioos.    Thr    theory  of  the 
operation  wax  that  by  prodaciog  an  aiteratioo  Id   thf.  ^xlntinf;  «tate  of 
the  morbid  process,  a  new  aad  nutritive  proi-ess  miKbt  bv  p<^t  up.    On 
the  theory  of  nerve  Mretchlnic  he  proposed  to  stretch  the  brain  br 
gi'lng  it  more  space  In  ^rhich  to  expand,  by  allowitiE  it  to  relieve  llselr 
of  the  Increaned  arterial  iirensure,  nhown  by  the  sphyj^ofrraph  to  be 
one  of  the  early  conditions  of  Gentral  Paralysis.     iVepbinTnir,  aoconl* 
Ins  to  Shaw.  mnM  therefore  relieve  the  later  symptoms,  due  dirt^ctiy  u>\ 
fliud  pressun-.  Ktitili  as  the  paralyses,  attacks  of  stnpiaiCy,  and  toes  ot ' 
power  of  Rwallotvlnfi;.     Dr.  Ferrler  a^eed  that  the  patient   was  ranldljr  < 
approechlug  a  ^.-ouilTtion  of  dnncDtia,  and  that  trephining  oflbrra  Vt»i 
only  hope  of  relief.    Patient  wa«  in  the  second  stage,  with  deliuloni  of ' 
grandeur,  aflVArtion  of  speech,  oxiiKgetaled  reflexes,  unsteady  gait  aodl 
retention  of  urine.    Convulsive  attacks  followed,  with  short  perlodi  of  I 
Joss   of  neunation,  increased   difficulty   In   swallowing  and  lalklas,  and 
rapidlv  itpproAohiiig  dementia.    Trephined  on  right  Aide  of  skull,  over 
ceutral  smku^,  two  inches  outxide  longllndlual  nioare.     The  opcratloa 
resulted  In  nuch  Improvement  that  It  was  proposed  to  dlaeharge  the 

Eitleot.     Shaw  states  that  he  did  not  exi^ect  anv  Improvement  in  the 
ttlbar  symptoms,  although  even  here  his  condition  was  thought  to  be 
better,  as  he  swallowed  and  spoke  mora  easily ;  he  became  less  optlmUttCiiC 
and  the  epileptold  attacks  ceased.  Shaw  considers  that  the  operation  wat 
JQstlfled  by  inocesetalUiough  the  prominent  bulbar  symptoms  remained. 
Mr.  Crinpa,  who  performed  the  operation,  speaks  less  positively  of 
the  pathology  o{  the  disease.    Of  the  poHl-mortt;m  condltlona,  dlmlatb- 
tion  of  brain  subatanoft  and  Increase  of  fluid,  tlii^re  Is  to  hia  mind  no 
absolute  evidence  to  show  whether  the  brain  atrophies  from  preutire  at 
the  fluid,  or  wliether  the  fluid  collecu  on  account  of  the  anrlnkiogofj 
the  brain.    The  upcratiun  was  performed  on  the  former  hypotheala,  and] 
the  excretnp  manner  in  which  the  dura  bulged  into  the  wound  from  tb^ 
tension  of  the  fluid  beueaUi  l*  considered  by  the  operator  to  show  thatj 
the  former  hyj>otbe^s  was  the  correct  one.    By  renioving  a  portion  of  ■ 
the  bonCj  with  the  eorreepoodlng  meninges  of  the  bralo,  not  only  wonldj 
the  exi^tiDK  duid  be  let  out.  by  opening  Uie  water-proof  brain  coveri 
but  a  peniixnent  contact  woaid  be  establlahed  between  the  secreted 
and  the  uuder  surface  of  the  scalp-flap,  to  the  ahsorbenU  of  vrtddl 
entroftad  Its  fntara  removal. 

On  theae  surgical  proceilures.  from  theoretical  ooosUenUSooa, 
obvioiu  and  ju^i  <.-r1tit.-l)>m<«  are  made  by  Kevington.  TO  josttfy  a  nerirj 
and  serioug  surfieal  operation  three  conditions  should  be  observed:  (1)1 
The  tlieory  of  Uie  pathologi^'al  pn>ces«  to  be  remedied  sboold  be  nna»>j 
sallable;  ;*_')  the  mechanical  means  adopted  ghoold  be  clearly  com 
tent  to  produce  the  rfRolt;  {3)  th<f  re-snltlog Improvement  dwojd  he' 
IndublUble  consequence  of  the  procedure  adopted.  Tbeee  ooadtttoMJ 
have  not  been  even  partially  sattiJSed.  It  Is  extremely  doobtfal  ttatj 
the  "  paralyses,  attacks  of  stupiditr,  loss  of  power  ot  taUdng  and  ■wal-'j 
lowing,"  are  due  to  fluid  pressure,  hnt  the  prohahUtcles  are  aU  the  mheri 
way,  that  the  excess  of  fluid  is  a  secondary  and  compeoaatory  proocu. . 
Further,  it  U  not  easy  to  see  how  preasore  doe  to  flmd  in  the  coavtte*.] 
ktoni  could  be  relieved  by  a  hole  In  the  skull.  Finally,  tke  tjm 
vidcb  Shaw  regardi*  a«  cur«d  by  the  operation  are  syvptnu 
Cnqaaatly  disappear  of  their  own  accord.  It  1*  ertrtmely  ] 
ttmloie,  that  the  favorable  symptoms  were  la  bo  «*y  cm 
ttat  treatment  except  In  so  far  aa  an  Isaac  In  the  neek  alckt 
ated  favorably.    To  Revington,  coring  G^ieral  Paimljria,  ^  wldT  ■•.* 
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narked  tinprovemeot  in  the  bulbar  iytDptoma,"  U  like  uaiiog  partpIesU 
without  restoring  the  pow^r  of  wnlklnK,  »»*i  the  permanence  of  Hie 
bulbar  ByniptutiiH  if;  ii  i-urioua  commentary  ou  the  ftMfM?rtloti  that  tlie  loaa 
of  power  of  swallowing,  tnlkiug,  etc..  are  directly  due  to  fluid  pressure. 

Dr.  Batty  Tuke's  ca«e  appears  to  Ixavo  been  further  advanced  ttuui 
Shaw'n.  i'atteiit  wap  trephined  a  little  above  and  In  front  of  the  parietal 
eminence  on  both  sides.  No  slcn  of  bulging  of  the  brain  Into  the  hole- 
wan  oboerved  ;  ths  buttons  of  bone  were  not  returned.  Id  the  firat  case 
It  wais  held  that  thu  bulging  of  the  brain  into  the  trephine  liole  upheld 
the  prefigure  theory;  the  pe<.'t>ud  operation  waa  perforoied  on  the  Miunc 
theory,  hut  the  ab^euie  of  bulj^ng  in  thU  caae  la  not  cited  aa  in  any 
ray  militating  .igHinot  the  theory.  It  was  thought  thai  for  Ave  dan 
fter  the  «i?coiid  operation  the  pupils  reacted  better  to  tight,  and  the 
tntJ^Uect  of  the  patient  was  dlotlnctly  clearer,  and  "he  was  erldenClr 
more  sane  than  previously."  After  five  days  ttte  old  syinptoma  retarnM. 
He  waa  removed  to  Morulng»lde,  and  Dr.  Cloustou  thought  tho  opurm- 
tlon  might  possibly  have  modified  the  symptoms.  When  last  seen  by 
Tuke,  the  patient  wm  much  demented,  with  well  marked  ataxia,  and 
ahowed  jirogre^flve  dymptoms  of  a  downward  tendency.  Tuke  felt 
that  the-  results  justified  the  operation. 

Dr.  Smith's  paper  Is  a  criticism  of  Or.  .Shaw>  case;  be  deprecaiea 
that  it  should  not  have  been  made  to  appear  that  it  is  do  new  tniog  for 
gt'neral  paralytics  to  so  far  Improve  that  they  have  to  be  discharged 
"'  recovered,''  because  there  are  not  aullluleut  symptoms  to  wamuil  their 
legiil  (Ipi^ntion,  though  rho  physician  may  be'convlnced  that  they  wUI 
eventually  relapse  and  <--ud  fatitlly,  iiud  he  quotes  several  such  caaea. 

Hedoeft  not  admit  that  the  operation  waa  Justified  by  sacces!*,  and 
doubta  whether  the  trf|jhiuUig  had  any  more  to  do  with  tho  Imprvvo- 
meot  Uutn  any  other  Injury  might  have  done,  ^oilth  quotes  Micble, 
where  In  several  Ins tancen  '*  recovery."  or  very  long  periods  of  remis- 
sion have  supervened  on  aei-ident.<),  violent  Injuries,  or  dtaeaaos  of  such 
a  kind  as  to  produce  revulFlve  effects. 

Revtngcon's  criticisms  In  Tuke's  cane  appear  to  have  ended  the 
controveri^y,  for  a  time  at  least.  'I'uke's  deacrlption  of  the  caae, 
according  to  Fievington,  Rhowa  that  the  disease  made  rapid  pro> 
gresa,  and  tlie  patient  seems  to  be  worse  off  than  many  a  tei>< 
month  pttfalytic  with  a  »ound  skull,  ao  It  U  not  at  all  sure  that 
the  operation  may  not  liave  ''modified  symptonis"  in  a  way  not  an- 
Uclpnted  by  Its  originators,  and  he  muHt  be  a  aaagalDe  man  who 
would  take  the  Improvement  noticed  during  Ave  days  after  the  open- 
tlou  as  worth  much.  It  is,  however,  on  the  gronnd  of  the  false  patho 
logical  theory  that  ttte  two  operations  are  chiefly  to  be  crlUcised.    The 

FirenMure-thcory,  according  to  I'uke,  makes  it  certain  that  obstmct«d 
yiiii'li  Lnii  miike  Its  way  out  Imperfecily  by  natural  channpU  to  the 
S'iM-iiiatral  spiK-c,  and  becomes  din*UM?d  through  the  tissues,  lojoriug  and 
i«|iliiiltig  coll  and  fibre,  and  Impairing  thpir  functional  activity,  while 
the  operation,  by  permitting  a  hetilthv  action  of  ttte  lyinphHtlc"  and 
blood  vessels,  stay*  the  process  of  scleroils.  H^vington  is  probably 
right  In  saying  that  the  entire  mass  of  pathological  evidence  li  abao* 
Intely  contradictory  of  such  a  theory  as  this,  and  that  the  typical  cell 
degenerations  found  In  General  Pn'ralr^ls  are  not  such  aa  may  b« 
expected  to  follow  simple  excess  of  fluid  pressure,  but  U  rather  (citing 
Sevan  I^wls)  a  true  degeneration,  due  to  acote  lnterftitl.il  anotiiallct, 
Willi  no  uouble  dUTerences  between  the  changes  through  which  the 
cpIIa  pass  and  thow  tn  tmUe  fttropby,  and  that  there  Is  no  exceas  of 
fluid  [n  the  first  Stage,  while  the  Moond  Mage  la  one  of  extraordinary 
development  of  tlie  lymph  connective  systom  of  the  brmtn.  with  a 
purallel  degeneration  and  dl«appcamuce  of  nerve  element*,  the  axis 
oyllndert  of  which  are  denuded.     In  the  flrvt  stage,  then,  the  only  stage 
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in  which  an  operation  would  be  justifiable,  there  Is  no  exceu  of  flnid, 
and  in  DO  AUge  U  the  excess  of  fluid  of  more  Chan  secondary  import^f 
ance.     We  may,  therelnre,  coucludc  with  Kevloirton  that  the  resoUs  !■ 
Dr.  Tube's  operntlon  are  quite  inslenlficaut;  cnat  the  results  of  Dr. 
Shaw'a  operatlou  are  most  probably  due  to  a  remtMion;  that  the  path- 
ologjnpoD  whii-h  the  openitionn  were  founded  U  opposed  to  all  the  best  J 
kanwlMge  ou  the  subje<.-t.  aud  that  the  collation  of  two  case*  warrants . 
nothing  so  clearly  n»  the  oplniou  that  little  food  can  he  expected  from 
the  operation  of  trephlnluK  In  General  Faralyalii. 

UI.— EXPERIMENTAL. 

tTebrr  dtts  Sriennrn  der  Schallrichtvng .  J.  V0!f  KlUES.  ZeliacbrUt  ftir 
PiycholoKle.  Bd.  I  (ISdO),  II.  4—5,  S.  3»5. 
The  ear  perceives  the  dln-'otton  aud  to  some  extent  the  dUtance  from 
which  sounds  reach  it;  Is  thh  a  Judgiii(_'ut  bated  upon  the  differeuee  of 
the  primary  sensatloas  rcaohliiK  the  two  earin,  or  Is  It  the  more  or  leM 
sUople  aenutlon  of  a  spei-ial  ur^tau?  I'he  ru^tults  of  a  very  few  rou|^ 
Criais  will  convince  any  one  that  right  and  left  looation  H  much  more 
exact  than  tocuttun  lu  any  diructluu  in  the  median  plane;  and  this  fits 
very  well  with  the  theory-  that  sound  Is  located  bv  the  differenoe  of  !&• 
tensity  of  sen^ittou  In  the  two  ears,  because  £n  the  last  case  the  two 
ears  are  always  equally  stimulated.  Such  recognition  of  direction  lO' 
the  median  plane  as  Is  aetually  found  has  tlieu  to  be  explained  by 
OhanCflS  In  the  quality  or  latenslty  of  the  sound  as  Its  point  of  pro-* 
ductlon  la  shifted  about  the  head  in  that  plane.  Even  this  ou^ht  to 
fail,  however,  In  the  case  of  sounds  with  the  quality  and  intensity  of 
which  the  exiwrimentee  U  unfamiliar,  aud  this  U  the  point  which  v. 
Eries  set  himself  to  try.  'ITie  sounds  of  a  telephone,  of  whistles,  of  bits 
of  wood  or  metal  snapped  together  —  allot  Ihcm  variable  to  a  certain 
defree  in  quality  and  intensity  at   will — wen*  produced  at    different 

SDUita  in  the  median  plane,  lliv  experimeotec  had  to  decide  between 
ut  two  poiisihlp  loeatlons  («.  a.  before  or  behind) ;  he  wa^«  kept  in 
ignorance  of  the  correctness  of  his  anawen,  and  In  general  every  pre- 
caution was  taki^ii  to  prevent  his  learning  the  character  of  the  sounds  ao 
as  to  be  able  to  judge  by  that  of  their  pufitions  —  aa  also  to  prevent  a 
betrayal  lu  any  other  way  of  their  lot^ation.  Ttie  experiments  wen 
made  lai^ely  upon  v.  Kites  and  his  asaistant,  but  lu  addition  some  31, 
students  were  also  tested.  In  the  flrst  experiments  (comparing  forward-' 
and'Upward  with  backward>and-upward,  telephone  click  a4  stimulus) 
tho  UK-aiion  was  very  uncertain ;  tiie  next  ^(•t  C(orwjir»i-and-upw«nl  as 
compared  with  forward-aud-dowuward,  whUtIc  oclmuIuA)  gave  much 
better  resultH,  as  did  ali^o  the  next  (upward  compared  n-lth  hni'kwanl, 
Stimuiaa  by  snapping  coin),  in  uUifrex|»^riuients  wliere  a  cuatinuous 
Boiia  was  produced  by  ttie  telephone  for  0.5 — 1  sec.,  the  location  was 
BtUl  more  exact ;  «.  q.^  v.  KHca,  with  t>efore  and  behind  as  dfreetious. 
made  39  correct  Judgments  out  of  44  trials.  4  times  was  In  doubt,  and 
only  once  answered  incorrectly.  On  the  33  students  very  few  trlala 
were  made,  only  five  or  six  on  each  (comparing  backward  with  forward) 
so  as  to  exclude  «tHl  further  the  possibility  of  learninj;  the  xounda. 
On  the  whole,  the  rpHults  of  Uiesc  ex|K-niiiout9  did  uot  show  exaclneea 
of  location,  a  fact  not  much  to  be  wondered  at,  perhaps,  In  so  few  ex- 
periments, but  did  ahow  very  great  individual  dlUercnces  in  this  power. 
One  student  answerml  the  first  six  times  correctly,  In  an  additional  30' 
trialii  was  right  29  time^,  aud  showed  an  almost  equally  exceptlooal 
power  In  recognidng  nthf>r  directions. 

For  the  detail  of  the  expertuicnt!),  as  for  points  Of  incidental  Inteivst, 
the  reader  is  referred  to  the  original.  Among  others,  however^  may  be 
mentioned  the  foUowIug:    The  occurrence  of  constant  tendeocteatoiv 
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one  particDlar  directloo,  however  the  Bctaal  direction  miffbt  be  cbaDnd ; 
tbe  experiments  on  ability  to  recognixe  the  distance  of  a  sound,  which 

Iwaniea  CO  show  that  It  did  nut  depeud  to  any  ifreat  ext«nt  on  the  hmd- 
nees;  iiIbo  those  on  the  nlmaltaneoan  recognition  of  the  direction  of  two 
loonds  or  n  sound  and  a  noUe;  the  author's  crltichni  ol  the  I^tzc  theorr 
of  local  signs  for  vision  and  the  similar  theorynf  MUnntPrberg  for  audi- 
tory locBll/atiuu.  Von  Kriee  concludeasomewhat  as  follows.  Twothlnx^ 
a[>l>ear  from  th>>f)e  experiment)),  In  spite  of  their  rolatWely  Bmall  iiuni- 

.ber:  First,  an  approximately  certiiin  tncdlan  location  U  poa^lble  under 
>me  otrcumstAnces  Cat  least  in  case  of  dlscrimlnAtlnj;  before  and 
behind),  even  when  tne  soundti  used  change  Irrcxularty  from  experi- 
ment to  experiment  In  iutensitr,  (lunliry,  nnd  dlstJince;  second,  that 
under  other  circumstances  tbe  location  1^  remarkably  uncertain.  [To 
the  reviewer  it  seeina  regrettahle  that  von  Krle*  did  iiot  experiment 
with  the  experimentee's  head  fixed,  (be  wa?  only  instructed  to  Iteep  iC 
•till);  for  certainly  In  tbe  case  of  sounds  which  lust  ao  appreciable 
length  of  time  a  very  alight,  and  po^nibly  unconaclous,  motion  of  the 
d  mlffht  be  expected  to  l>e  «u  immeuse  aid  lo  devldlog  between  before 
bflUnd.]  E.  C. ». 

Znr  interiiareaUH    L'tkolifiUion    dtottaehtr    Wafimtftmunyen.      Kasl  L. 
RCHAErEK.     /ettffcbrlft  fUr  Psjchologle,  Bd.  I  <1890),  H.  4— «,  S. 
300. 
Equal  intensity  of  sound  in  the  two  ean  regularly  gives  median  loca- 
tion, but  intercranlal  location  only  under  certain  clroum stance* .     hyWa- 
Dus  Thompson  observed  iliHt  when  a  telephone  \t  held  agaln*t  each  ear 
.»  single  Interi'mnlally  loi-jited  sound  Is  Iit-ard.   providtnl  that  the  dlm- 
_  iragmH  of  th>*  two  tclcpUonea  vibrate  at  the  ^amc  rati-,  u-ltli  the  saoM 
implUude  and  In  contrary  directions,  i.  f.  both  at  the  same  time  toward 
tlie  head  or  buth  away  from  it.     ^Vlieu  the  last  condition  U  not  fnifliled 
the  sound  is  doiihle  and  loi-.-ite<l  In  both  eant.     The  os|iUnatton  of  this  is 
briefly  as  follown:    Sounds  are  lncat«'d  on  ttie  side  ou  which  they  are 
most  intensely  heard;   if  the  intensity  alternates  slowly,  thej  seem  to 
shift  from  ear  to  ear;  If  the  shifting  Is  very  rapid  tticy  uiav  appear  to 
be  located  in  both  ears ;  such  an  alternation  of  Intensity  and  naallty  Is 

flven  by  the  telephone  diaphragm?  on  th^ir  inward  and  dntwara  swlnn. 
nl.f!rcraniAl  location,  as  op[>n!4e<l  to  extnicrnnial,  seems  to  depend  on  tne 
estimated  ueurness  of  the  individual  sounds  (a  stimulus  to  a  single  ear 
Dpver  proilui'ps  it),  anil  this  In  turn  seems  Influenced  by  Intensity.  If 
the  filDgle  suunds  are  located  away  from  the  ears,  the  location  of  the 
comtilned  sound  is  extracranial;  If  in  the  ears,  Intercranial.  For  th« 
simple  and  interesting  ex|x'rimcnt8  which  support  these  conclusions  the 
origiual  should  be  consulted. 

UrtheilatfliutXungen  naek  ItrMfUdjHuu  elnMittger  UartkoriglcfU,  W.  TOW 
BbkOLU.  Zeitscbrift  tHr  iSychoIogte.  \M.  1. 18»0,  H.  H,  8.  486-187. 
Von  Besold  relates  tbe  following  interesting  oxperletice  of  his  student 
days.  At  that  time  he  sulTerr-d  for  a  oonKlderabte  time  from  extremo 
deafness  In  the  left  ear.  which  later  proved  to  be  due  to  a  wad  of  cotton 
wbloh  had  tteen  driven  In  agalntt  the  ear-drum  and  there  become  Axed. 
Wben  this  wm  muiove<l,  the  resulting  llliislons  were  of  itrlklog  InMo* 
t\tj.  Tumtog  the  leaves  of  a  book  under  such  clrmmstancet  *'pro* 
duces  a  noise  that  can  only  be  compared  to  that  of  a  powerful  waterfall, 
And  wonld  rise  to  pain.  If  the  sensation  were  not  dlrololihed  hv  stnp- 

Jilng  the  ear  with  cotton."  Still  more  Imiwirtant  were  liie  Illusions  of 
ocallnation  due  to  the  disproportionate  sensitiveness  of  the  left  ear. 
8<Muids  w*ere  locaJtieU  always  too  far  to  the  left,  and  somFtlme*.  even 
wbcn  they  canm  from  the  right,  were  referred  to  that  side.  This  Ulu* 
■ion  was  so  dlstarblng  as  to  give  cooslderabli  dlMKimtorc  hi  urosslnff 
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Streets  and  open  places.    It  wu  three  wcek«  before  the  true  looallnUni 
of  thlngfi  wa.1  tolerably  rft-learned,  aod  six  before  errors  dlmppeairad. 

Hint    Methode    tur  Beobaefttunff    de»    SimnJtanc4ttUra»t*9.      E.   UehiX9,i 
PflUger'8  Arcblv,  Bd.  XLVII,  H.  4—6,1890. 
In  thU  paper  Flering  desrrlhen  a  new  method  of  performing  his  chKr. 
acteiifillt:  cxperlmeut  fur  demonstrating  Uie  uliyBiulugk-ul    uature  ot 
simnltAneoas  cmtrAst.     Two  Aheetti  of  even-*urTaced  colored  paper,  say 
blue  and  yellow,  of  cotnpleuicatary  color-toue.  are  laid  (.-loBe  together' 
with  their  line  of  JcinctioD  perpendicular  to  the  ni4>dian  plane  of   the 
head.     Two  narrow  strips  of  tbe  ^ame  pa[M;r»  are  laid  al  riKhl-aDKlen  to 
the  line  of  Junction,  but  not  reaching  (lalte  to  It,  one  nt  ore  the  other, 
tlie  blue  on  tlie  yellow  and  the  yvllow  on  the  blue.    The  whole  te  ooW 
lookei)  at  throiigh'an  noromatic  double  refractlog  prlAm  In  unch  a  way  m 
to  double  the  Imngc?  of  the  strips,  but  uot  (he  llnuof  JuoctloD.     Each  of 
these  donble  Imagis  phyftlc-ally  reprcsentA  a  mixture  of  the  compliuieo- 
tary  colors  of  the  strip  hdU  tht.'  ground,  and  luigbt  W  ezpei-ted  to  look 
gray.     As  a  niRtter  of   fact  however,  each  In  Been  difitinctly  In  It*  owo 
color.  In  other  words,  the  color  complumt^ntarr  to  the  general  fleld  la 
whii.-h  It  1)e».     The  etTeot  i^fiaid  to  be  very  Rtrilclng.     In  this  fonu  tbtt ' 
experiment  Is  not  free  of  suceesilve  contrast,  but  If  easily  made  so  by  i 
furnishing  the  eye  with  a  flxatioo  point  and  keeping  the  colored  fieldi ' 
covered  till  the  Instant  when  the  obiver\'ation  Is  to  t>e  made.     Whltftj 
paper  may  also  be  introduced  about  the  color  Helds  and  the  pheoomvi 
HDD  thus  be  demonstrated  not  to  be  due  to  a  cbange<l  noitou  of  -what' 
white  really  Is.     Helmlioltz  hds  regar«!f<l  It  «s  iniijortnnt  that  the  strips 
should  seem  to  be  a  part  of  th(?  ffeueral  colored  flel  i  in  which  they  He,  hut 
the  Dim! ideation 9  of  this  PTpcrimnnt,  especlnlly  the  binocular  form  of  It, 
show  that  to  be  quite  uiiess«>nMal.     Thvfte  experiments  and  others  like 
them  which  He  ring  has  devised  fihoulil  leave  the  "psychologli^l "  «x- 
plAOatloD  of  simultaneous  contrast  without  a  supporter.     An  instnimeat  ] 
desiguM  by  Herhig  for  these  experiments  Is  made  by  R.  Rothe,  UnlTei^' 
elcflta  Mechanlker,  deutsch.  physlol.  Institut,  Prag. 

Zur  Tluorie  df*  Farbftisiatifs  hr(  tndirektm  A>Ae«.     A.  Kick.     ArcfaW  f. 
d.  ges.  Physiol.,  Bd.  XLVII  (1890),  11.  6-7-8,  S.  *i74  2S6. 
The  points  urged  bv  ITering  In  the  critique  to  which  Fick  here  replies 
tsee  review,  Amkr.  Jovr.  PsyCOol.  Ill,  a)4  ).  were  partly  dislei'tlc  and 
partly  experimental.    The  flrst  Fick  seems  to  have  little  didlculty  in 
turulug,  uud  in  the  second  ho  even  finds  support  tor  his  own  position,  i 
Th:it  a  certain  re<l  and  green  (or  rather  blue-green)  on  moving  tovard* 
the  rutlnal  periphery  should  lose  In  (ULturatlon  and  floally  beoome  white 
without  ohaitglug  lu  color-tone  (Herlng's  central  fact),  he  shows  to  bt 
not  only  explained,  but  re<|ulred  by  his  own  theory. 

Veber  dU   7*oa<]ndcrunfrfn  dtr  Ifptctralfarben  dnrch  Ermbdung  der  iVafit-. 
Aaul  «t^  A'/nio|/<*)i/ft»  Lu-hlt,    Dr.  CAnt  Ress.     Arvhlv  ftir  Ophlhnl- 
mologle.     Bd.  XXXVl.  1890.  H.  1,  S.  1-33. 

In  this  study,  as  In  that  upon  the  color  sensations  of  the  peripheral 
portions  of  the  retina  (Review,  Amkr.  .ToirR.  PsYCll.,  Vol.  III.  p.  30B)f 
Hess  subjects  a  set  of  facts,  already  long  known,  to  a  careful  re-Investto 

f;jitlon,  and  brings  from  hU  more  accurate  results  consequences  of 
mportance.  When  the  eye  has  been  fatigued  by  gazing  some  seconds 
at  one  color,  other  colors  upon  which  it  is  turned  do  not  appear  as  to 
the  uufullgued  eye,  but  are  changed  lu  u  certain  fixed  and  definite 
manner.  What  these  chnnges  are  when  the  colors  are  homogeQeona 
spectral  lights  (and  purples  mixed  from  spectral  red  and  violet),  and 
when  the  other  conditions  of  the  experiment  are  accurately  fixed,  wu 
Iless's  problem.    The  apparatus  used  was  designed  by  Ilcrlng  In  wbOM 
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laboratory  the  work  n-as  mostly  dooo.  The  dctatlud  statement  of 
mnlu  oan  of  couriie  not  be  lummarlxed,  but  the  Keaeral  nitorfl  of  thetn 
can  be  s«eD  to  tlie  results  of  a  M>rlcB  of  oxperltnents  lo  whfcb  tbe 
changed  color  WB«  directly  coaipared  witli  that  pioduoed  by  spectral 
light  on  another  unfatiKued  portion  of  the  retioa.  1.  After  fatUrae 
from  Bed  (between  litie  C  and  tbe  red  end  of  the  spectrum)  Violet  (b«- 
Cweeu  O  sad  TI)  appciirrd  Blultsb-fcrcori,  nf  tone  About  Uk<^  wave-1pn|;(h 
478  fifi.  3.  After  fsli^fuf  fn>m  thU  Vlolt-.l.  Rp«'<'tral  Red  appeared  Ited- 
dlwh-yellow  of  tuui?  uLmut  line  T)  (wave-Ieniflh  .Wj.7  u"),  or  cvhq  be- 
yond. 3.  After  fatigue  from  Red,  fireen  (between  E  and  b>  appeared 
«  Oreenlsh-blue  (4fi9-*)*8  fi/i ).  4.  After  fatiyue  fn>m  the  same  Green, 
Red  appeared  Ulnish-red.  6.  After  fatigue  from  Itlue,  (wave-letigth 
443  ftf  )y  epei'tral  Red  appeared  like  a  Reddli>L-yc)low,  of  less  Lhao 
,  <MM  /ifi  wave-leugth. 

Now  it  1$  pOHolble  by  taking  the  color  triaDgles  aod  curve*  tor  tbe 
sentiatlon*!  produced  br  upectral  lights  which  Pick  and  nthers  (moAt 
n'ccQtly  Kuai^]  Imvu  druwu,  to  predict.  iicconllnK  to  the  Vi>un)r-ttelin- 
holtz  theory,  m  leai^t  for  (atif;u»  from  ci'itain  colors,  both  the  inreetlou 
»nd  tbe  extreme  limits  of  change  to  Ih?  observed  Iq  other  colors.  This 
Hess  does  for  the  typical  otirveA  of  KTmlg  and  Ftck,  flniliiiK  the  predio- 
ttoQB  not  verilicd  by  tbe  facta.  lu  Kuniv'H  ourv^,  for  example,  fatlguu 
from  Yellow  (wavo-length  576  on  ;,  which  depends  on  the  equal  stimu- 
lation of  the  red  and  green  fibres,  slionld  have  Httle  effect  on  the 
•ppearaoce  of  the  colors  at  the  red  end  of  the  speotnim  in  which  Uie 
blue  fibres  aro  not  active.  The  actual  eflecl.  h  however,  that  theiw 
colors  become  more  or  lens  bluUh.  Faiifriie  from  K^'mI  should  make 
Violet  appear  a  little  bluish,  and  complete  fatigue,  (enough  to  cauHi 
temporary  red-blindness)  should  make  It  only  blue.  As  a  matter  of  fact 
a  fHLigue  uf  30  iwcouds  makes  Violet  appear  Ureeaisli-blue. 

If,  however,  as  Helmholtz  and  Pick  assume,  alt  thrrt  kiruU  offibnt 
are  active  la  case  of  ntry  color,  Uiotigh  la  dlllbring  degree,  dLscrepao- 
.  Olea  are  not  avoided.  Fatigue  from  Groen  should  <,>au«e  equal  fattgur! 
for  the  red  and  blue  fibres,  thns  no  change  in  their  proportions;  from 
which  it  follows  that  Violet  should  uiidvrgo  no  change  lu  tone.  Ex- 
p«^rim«nt  shows  It  to  become  redder.  The  extremest  fatigue  for  Blue 
should  change  Red  but  little  toward  Yellow  (a  little  beyond  llneC). 
As  a  matter  of  fact  it  clianicea  it  nearly  to  line  b. 

These  examples  are  suflQclent  to  show  the  difficulties  which  these 
experiments  ofler  to  the  supporters  of  the  three-color  theory;  to  tha 
four-«.'olor  theory  of  Bering  they  appareutly  offer  uo  dlQlcultles. 

Zur  Dia^/nostik  d«r  Par/ifnhlttuihfU.     K.  HEBlHa.    Archlv  fUr  Ophthal- 
moloRle.    Bd.  X.XXVI,  H.  1,  ft.  317-233. 
After  discussing  a  number  of  the  commoner  methods  of  teating  for 
color-blindneM,  and  showing  that,  while  they  answer  well  enourli  for 
determining  deflclflocy,  they  are  not  suited  to  reveal  complete  uetevt, 
Ilerlnji;  Uys  dOM'o  as  conditions  to  be  fulUlIed  the  fullowin);:  The  col- 
ors with  which  tbe  test  U  made  must  be  of  the  fullest  saturation;  the 
areas  of  color  must  l)e  of  sufficient  slwj;  they  munt  be  without  spots  or 
rouKhoess;  they   mu^t  bo  immediately  adjacent  to  eai'h   other  in  an 
oth«rwiRe  even  and  colorle**  Held.     Wlfli  ordinary  appnr^itui  Ihe»c  OOB- 
ditlons  are  difficult  to  satisfy  or  make  the  testing  a  very  lengthy  proceu. 
lo  Pfiuger't  Arthiv,  ltd.  XLII,  U.  110,  Iferlug  haa  deaoHlKnl  au  nrraag«< 
meot  of  the  dark  room  which  serves  well,  and  now  he  explains  aod 
^illBKrates  by  a  couple  of  cuts  a  portable  and  rapid  Instrument  for  tb« 
•4aa(W  ends.     In  outline  tbe  scheme  of  the  Instrument  Is  to  place  lo  lb« 
Buld  of  view  of  a  vertical  tube,  two  Inclined  tnlrrora,  Mch  ooottpylng 
one-half,  and  each  reflecting  colored  light,  one  greeo,  the  other  red;  ih« 
first  a^}*^^'*'^  ^  saturation,  the  second  In  tataratloD  and  color  tone. 
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By  theM  means  an  exact  matcblnj;  of  colon  (ai  they  appear  to  the 
oolor-bllnd  eye)  can  be  made,  either  between  red  and  green,  or  between 
red  or  green  and  gray.  Bealdc*  showing  the  preacnce  of  completa  red- 
green  blindness,  H  also  dlstlngalRhes  the  '* red-blind"  from  the  ''green- 
blind"  forms  of  red-green  bTlndnesSt  in  nertog's  words,  the  **r«I<it(v 
blavsirhtigtT  SothgrHnbUnder''*  from  the  "r^iatfr  GelbsichtifftT."  U 
Alto  «eeniK  capable  of  adaptfttlon  to  otht^r  types  of  tIdiiaI  disturbance, 
•ome  description  of  Its  tppUcallon  to  wblcli  the  anihor  may  pabUsh  on 
another  occasion. 

Die  UnttTBUcHunff  eituftttf/er  fHSrunfftn  det  FarbeiutKuanUtiittMltoailanr 
FarbengUichungrn.  K.  Herino.  Archlv  ftir  Ophthalmol ocle,  Bd. 
XXXVI,  (ISaO),  U.  3,  S.  1-2.1. 

Of  great  Interest  for  the  theory  of  colorTlslon  are  thosecasea  in  which 
color-blindness  is  confined  to  a  single  eye.  In  order,  hon-ever,  to  yield 
the  most  exact  and  valuable  Tcsnlls,  the  patient  must  not  l>e  aaited  to 
de«orlbe  the  colors  of  things  seen,  lor  this  he  often  does  inaccurately, 
but  to  match  the  colors  seen  with  his  coloi^bllnd  eye  alone  with  those  eeen 
at  the  same  time  with  tils  uonual  eye  alone.  lliU  Is  possible  if  aa  arc* 
of  color  is  so  presented  to  each  eye  that  the  one  seen  by  the  right  eye  Is 
wholly  invUible  to  the  left  eye,  and  rif-e  verm,  and  if  the  two  areaa  Ue 
npon  disparate  ro[|n;il  points,  (t.  g,.  on  ihc  temporal  halves  of  the  eyes), 
and  thus  esca|iu  bluticulnr  i-oiubluatloD.  Vuder  suoh  circumslaooea, 
very  delicate  compurlsou  of  colors  Is  possible.  Under  the  title  giren 
above,  Herlng  dest-rlbes  (with  one  Illustration)  an  Instrument  for  testing 
BQch  cases,  and  reports  the  result  of  an  appllcailon  of  it  in  the  case  of  a 
woman  wbofrc  vision  on  the  right  side  was  reduced  by  atrophy  of  the 
optic  nerve  to  uboot  one-half  the  normal  acnteness,with  marked  disturb- 
ance of  vision  tor  colors.  The  tests  showed  thnC  all  colors  appeared 
more  whliish  or  grayUh  to  the  color-blind  than  to  the  normal  eye;  yel- 
low and  blue  did  not  suffer  any  noticeable  ctiaugc  in  their  color*tone; 
uoaalurated  primary  red  and  Kr<*en  ijlerlnc's  Urrolh  and  OrffrOH) 
appeared  colorless ;  Iho  intermediHte  colors  tried,  (.red  of  spectral  tone, 
orange,  yellow-green,  and  unsjiturated  violet),  lost  their  red  or  greeu 
character  entirely,  and  appeared  whitish  or  grayish  yellow  or  blue ; 
white,  gray  and  black  were  for  both  eyes  the  same.  The  red-green  tIsIod 
of  the  patient  was,  therefore,  nearlv  destroyed,  the  blue-yellow  vision 
much  weakened.  Other  te^ts  wUn  spectral  colors  gave  concurrent 
results.  TcutH  of  the  acuteuc!'^  of  the  palient's  peripheral  color-vision 
showed  the  color  fields  redui-ed  in  sixe;  and  carefnl  tests  of  the  same 
(made  Intcrj  with  the  color-mlxcr,  showed  that  the  limits  of  the  field 
for  the  members  of  eiich  color  pair  were  the  same;  red  and  green  5°. 
blue  and  yellow  Sl>°.  Still  other  tvsts  showed  that  colors  which  tuatcbed 
for  the  sound  eye,  also  matched  (t.  <.,  both  suffered  equal  chauge)  for 
the  defective  eve.  It  Is  hardly  necessary  to  say  that  these  facta  speak 
strongly  for  Ilerlag's  four-color  theory  and  against  the  three-oolor 
theory  of  ilelmholtz. 

{/nfersacJ^Dntr  rinef  FaUa  von  AoVbtefffy'^r  FarbeiutnttaftiiTnaff  am  Unien 
Augt.   C.  HiMS.   Archlv  fUr  Ophthalmologie,  Bd.  XXXVI,  (ISM), 
H.  3,  8.  U-ati. 
Id  the  case  of  monocular  color-bUndne$6 examined  byHoss.  the  defert 
was  still  more  limited  than  In  llerlng's  case,  occupying,  Indeed,  only  the 
nasal  Iwtf  of  one  rutiim.     The  patient  was  a  man  i»f  Hbout  thirty  years 
and  nejir-sighted.   'lli*^  sharpness  of  vision  In  the  affected  eye  (both  tup- 
piled  with  propiT  glasses)  was  about  one-half  thiit  of  the  otuer-    The 
colom  to  be  matched  were  this  timeprenflnlerf,  one  to  the  nasal.  Lite  other 
to  the  teniporul  hslf  of  the  single  eye.  Teats  with  pigment  colon,  homo- 
geneoue  spectral  lights  and  the  perimeter  gave  results  not  esaeDttsUy 


PBTOH6XX)GIOAL   uteratube. 


677 


dUTereot  from  those  of  Heriog.  Iq  this  ca»e,  however,  the  dlstarbuioa 
wu  Appu-eDtly  more  serious,  for  the  rod  and  green  of  the  perlmetlcal 
tMta  conld  not  be  seeD  on  any  pnrt  of  the  dUea^d  hulf-retioa,  and  the 
Mntldveness  to  white  ll|;ht  was  s  little  lees  than  nonual.  The  case,  of 
conrsp.  Jtietifles  the  soinu  cudcIusIour  as  Hertug's  above.  In  both  cases  a 
condition  of  things  has  bei^n  brought  about  on  the  central  parts  of  the 
retina  by  disease,  which  exncMy  corresponds  with  that  on  the  more 
peripheral  parts  of  the  normal  eye. 

7%e  Knee-jerk  and  Us  PkuHotogical  Mo(i\ntatioH$.     Bv  Prof.  H.  P.  Bow- 
DtTCH  and  Dr.  J.  W.  Wakken.    Journal  of  Physiology,  XI,  1600^ 

It  has  been  known  lor  some  Utne  that  muscnlar  contractions  and  Tarl- 
oos  swnsory  and  other  conditions  affecting  the  central  nervous  system 
could  congiderably  re-luforce  the  knee-jerk.  aUo  tliat  the  re-lnforclng 
contraction  nio»t  precede  the  stroke  upon  the  tendon  hy  a  certain  Inter- 
▼a).  To  the  study  of  this  point  the  experiments  of  the  present  paper 
were  direcrted.  The  apparatus  was  somewhat  complicated,  but  Is 
marked  by  the  clever  devices  comtoon  to  Dr.  Kowdltch's  laboratory, 
and  is  fully  described.  The  general  resolta  maybe  summarized  some- 
what as  follows :  A  voluntary  mtucolar  contraction  (in  response,  after 
the  manner  of  reaction-clmeR,  to  n  bell-stroke)  increases  the  knee-lerk,  it 
the  blow  on  the  ligament  falls  st  the  time  of  the  contraction,  and  In 
lensenlug  degree  if  it  follow  within  0.22-O.0  sec.  A  larger  Interval  than 
this  rei^ulted  In  eight  cases  in  a  decrease  of  the  knee-jerk  below  its 
normal  amonnt,  to  which,  however.  It  returned  as  the  interval  was 
extended  Co  1.7-2.r}  sees.  In  'Jesses  there  was  no  such  negative  phase. 
In  the  majority  of  ca.oeii,  therefore.,  contraction  of  the  arm  muu'les  pro- 
duces  for  a  short  time  a  state  of  Increased  excitability  In  the  part  of  the 
VfAaaX  cord  that  mediates  the  knee-jerk,  followed  in  turn  by  a  short 
potod  of  decreased  excitability.  Sensory  re-in  force  menu  were  Investi- 
gated, by  the  expiOKlou  of  torpedoes,  the  flaabing  of  light  Into  the  eyes, 
ft  blast  of  air  OD  the  conjunctiva,  nn  the  nasal  mucous  mt>mhrane,  on  the 
neck,  and  on  the  knee.  'ITies*  ex|>crlinents  were  tried  oufewer  iubjecls 
thmi  the  motor  rf-lnforcemeuta  ('A  or  less)  and  thelndlvlduul  differences 
are  marked.  With  »  portion  vt  the  subjects  there  Is  a  itositlre  phase  but 
hardly  any  negative,  while  in  one  both  phases  are  plainly  marked.  The 
experiments  were  tuouotooous  and  iu  some  Uic  subj<!Cl  fell  aalcep.  On- 
coming drowsiness  decreases  the  extent  of  both  normal  and  re-inforued 
knee-jerks,  and  sound  sleep  abolishes  them,  an  effect  the  opposite  of 
that  produced  hy  the  same  coodlUonB  upon  the  snperflchir  ref1(>xefl. 
The  Autliors  uiak'.*  the  Inten-stiug  suggestion  that  the  Individual  varia- 
tions In  (he  a<'tivities  of  the  (.-cnlral  nervous  system  which  their  export- 
ment<>  'how  may  open  the  way  to  an  under-tHndtng  of  tho««  generfti 
psycho-physic  liiodea  of  response  vaguely  known  n§  tem^wramenta. 

Zur  Mtnmnff  itr   SfOCtiontMeU.      Otto    DUMREiaiKR.      loaug.   Diw., 

Strassburg,  1880. 
Twenty-oue  pagea  of  this  dissertation  are  devoted  to  a  historical 
rasnm^  of  "personal  p(]u»tlon"  atnl  reaction-time  sliu1i<^«.  In  particular 
of  those  among  the  Utter  whrr**  the  stimulus  usrd  wn«  electrical  and 
applied  to  the  skin.  Another  conaldemhie  section  Ia  devoted  to  tliedM- 
crlptlnn  ot  the  Hppantua  u«ed,  which  Included  several  lonalOtta  dwVlCH 
of  Ewald**  — among  the  rfst  a  new  chnmoaeope.  antTa  RfteUon  key 
which  is  S4>  arrsnited  that  the  stlmulua  can  tin  apiillod  to  the  dp  of  the 
filler  with  which  the  reaction  Is  made.  The  chroooaoone,  which  is  a 
very  promiflng  in«lrument,  consists  enentlalty  of  an  electro-magnet, 
the  armature  of  which  works  upon  a  toothed'^ wheel  connected  mtb  a 
pointer  moving  over  a  dial.    If,  now.  a  tuning-fork  Intcrmpter  Is  Intro- 
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dnoed  Into  the  circuit  with  the  mng^net,  each  ribnUloa  of  the  taning- 
fork  cauBes  an  advaace  of  the  pointer  ooe  <le|irec  on  the  dm).  The 
obaerver  switches  the  lorlc  Inw  th«  cirvuit  an  the  Rtimuliii  t»  applied, 
the  guhkict  Bwltcbea  it  oot  when  he  feel?  the  itimulas,  and  the  tltue  coo- 
iomed  M  read  off  In  the  number  of  tanln)f-fork  vibrationii  shnwn  by  the 
dial;  e.g..  In  hundredths  of  a  eeeoLd,  if  a  taninjr-fork  making  100  vi- 
bnttioDH  A  second  U  ii»ed,  m  In  Diimrelcher'n  experiments. 

The  aim  of  the  experinieuti«  wti8  the  development  of  a  method  that 
should  be  nimple  enough,  and  at  the  MRie  dme  eive  regular  enongh 
reaaits,  to  make  reactloD-tlme  te8l«  readily  useful  [□  the  clinique  and 
laboratory.  The  recnraraendatloDS  are  a«  follows:  1,  Uiw  a  strong 
filectrlc  Hthnulu^  at  the  eud  of  tlK  finger  with  which  the  reaction  U  eze- 
ODtad;  3,  react  by  wttltdrawiog  the  Anger;  ^,  ase  for  the  warning  ttlgnal 
a  aoood  of  abort  duration  given  2  or  3  seconds  before  the  Btimulus;  4, 
take  the  single  reactions  in  sets  of  10,  at  If>-seconti  intervals,  with  sav- 
eral  minutes' rest  between  the  sets;  5.  in  tmining  the  subiect  alwavi 
tell  him  at  the  time  the  nmoonc  of  each  reacttoo;  G,  in  drawiog  tn« 
meau  disregard  the  flrat  3  or  4  (always  the  same  namlwr)  of  the  seriea. 
The  reactloufl  by  withdrawiug  the  ftnger  are  not  only  more  regular  but 
shorter  by  0.03 — 0.04  sec.  than  those  by  pressing  the  key,  probably  be* 
cause  more  nearly  like  the  natural  roHex  retractions. 

The  Tim«-Te{atfom  of  Stental  P/unomena.  JOSRrn  JastbOW.  Fact  and  The- 
ory Papers,  Xo.  VI.  puhllshed  by  N.  n.  C.  Hodges,  N,  Y.,  I«fl0,  p.  80. 
Tboae  that  are  familiar  with  Trof.  Jafttrour'a  anusual  skill  in  preitenC- 
ing  the  reaolta  of  psychological  ex)>erimcntatloa  laconclMs  aud  inlclllgl- 
ble  form,  need  not  b«  tohl  that  thia  little  monograph  Is  excellent  In  both 
r«(petU.  H'e  lure  no  hetiitHtlon  In  saying  that  It  Ik  I  he  best  general 
account  of  the  Niilijpct  rxtnnt,  both  as  regamn  the  malnteaance  of  proper 
perspective  and  as  rKitardw  the  extent  and  freiihuenH  of  the  material  gath- 
ered. The  book  (irovide<>  fur  thoite  that  wlAh  to  consult  original  soarcea 
by  a  classified  bibliography  of  some  flfty-seven  titles.  Itsnould  he  use- 
ful to  all  thodc  that  coutciuplatc  psj'chology  from  the  experimental  or 
clinical  side. 

IV.— MISCELLANEOUS. 

Tht  Principles  of  PtptKtilogf/.  Ry  Wii-i.iAM  JucRs,  Profeacor  of  Psy- 
chology In  Harvard  I'niverslty.  Henry  Holt  &  Co..  18W.  Two 
volumes,  pp.  C39  and  704. 

This  long  promised,  long  delayed  book  appeared  In  October  laat.  Its 
size  and  tiie  volume  of  uiHtter  It  contains  as  well  as  Its  rare  vigor 
and  acumen  nukkes  the  task  of  the  cnn<tcientlous  reviewer  hard. 

ImportaDt  a»  are  ourdlflTereuces  in  re,  and  abrupt  aud  summary  aa 
space  limits  compel  ua  to  f^fint  in  modo  let  no  reader  forget  that  grati- 
tude and  admiration  are  predominant.  Our  indebttfdness  for  stlmolas 
and  dclf  (lellnition  to  both  the  iimii  wuii  hi«  book  are  very  gre-.it. 

The  book  opeos  with  an  excellent  chapter  on  the  functions  of  the 
brain'  which  Is  a  good  illuBtrailon  of  the  way  la  which  such  sub- 
jects as  speech  disorders,  reaction-times,  the  psychology  of  tUIoo, 
Che  phenomena  of  suggestion  and  trance,  the  psycho-uhysie  law* 
etc.,  should  have  bi^n  handled,  instead  of  being  brolcea  up  and 
treated,  parts  here,  parU  there,  torn  from  their  natural  and  usual  con- 
nections to  be  brought  to  bejir  upon  the  ApeouiaUve  controversies  in 
which  the  auttior's  interest  centres.  Habit  in  then  treated  in  a  general 
Tflt  chiefly  hortatory  way.  We  are  told  to  do  Fomnthing.  every  day 
because  we  do  aot  wish  to' do  it  to  keep  the  fnculty  of  efort  (one  of  the 
supremest  things  In  this  treatise)  olive.  We  rou«t  begin  early  aod 
hand  over  all  we  can  to  our  automaton.  In  treating  the  automatoo 
it  U  urged  that  the  mind  Is  not  an  epiphenomeoon.    If  feelings  cannot 
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cftusc  nerve  action  they  caonot  oaoM  Mcli  other,  but  however  Inwanl- 
If  rational  they  caa  only  be  Juxtapoaed,  the  brain's  "  hair  trlKger 
oreHnimtloD  makes  it  a  happy  go  lucky,  hit  or  mlas  afTalr."  "It  Is 
aa  likely  to  do  the  crazy  as  ttie  Aane  thlnj;."  Conftclotuineaa  la  "  ao  organ 
added  for  the  aake  of  itccrin^  u  ncntous  systetu  growu  too  complei  to 
refiilate  ItMlf."  ConsciouffDeM  ban  caiual  ageacy  and  loads  the  dice 
or  Upe  tiiok'(.<ulcA,  aod  this  Is  why  it  Is  ttioet  mtoose  where  uerve  pro- 
oeuea  an*  mo»t  hesitant. 

Altliitujch  uiotaphysica,  which  "  (i|>oilB  two  eood  thlug»  when  nhe  in- 
jects hi^rnelf  Into  natural  science,"  (preface,  vT)  In  exi)rcfl«ly  and  often 
eii-lmk-d,  chiipter  Vf,  Is  aimounced  as  '"exclusively  iiiotftplij-»lcal." 
Flck>  heat  auoiamtlouH.  tone  Mnaatloua  doe  to  Individual  vibraClona, 
Spencer's  theoretiesl  priiuonllal  nervous  shook,  etc.,  are  all  physical 
intfgratlous  below  the  thretihold  of  coDKiousness.  Even  lemon  and 
suttHT  arc  uot  pn'neut  iu  (ho  tast«  of  loniouadc,  but  an  entirely  new  taMe* 
If  elemental  p»ycliic  units  existed  they  could  never  oflsoclate  or  com- 
muulcato.  The  IIcLmhultz-VVundt  cunccpllun  ol  uticuniiclous  infereuces, 
aomuambullflu),  Lt^ibnitz  minimum  ctJiifiHt^  et  audiliil,:^  all  notions  of 
DMceoce  or  cuntluuicv  between  brain  and  mind  states,  material  monad- 
Um  or  polyzolsm  with  one  arch  pontilWal  cell,  etc.,  are  all  denounced 
more  than  refuted,  hs  either  *' unu  tissue  of  confusions,"  or  ^'' pure 
mythology  "on  which  comment  '^Aeems  hardly  called  for,"  a ''tumbling 
ground  uf  whlnidion,"  a  "  bog  of  logical  liquefactions,"  llltiHtratIng  the 
"silliness  of  the  mlnd-fttufflsts,  or  a  temper  with  which  the  nuibor* 
oaonot  contcud  and  best  left  to  Its  devices."  "  where  8peuu«r  fairly  out- 
diMahlnirtelf  In  vsgueness  "  or  "  welt  IHuaCrat«  the  scandaloua  vague- 
ness with  which  thiK  sort  of  chromt^philoeophy  Is  carried  on,"  or  are 
*' unintelligible  and  fantastical,"  and  "It  is  hard  to  believe  that  in- 
telligeul  men  could  be  guilty  of  no  patent  a  fallacy."  Such  phnuea 
are  applied  not  to,  e.  tj.  Mr.  Cockayne's  Leechdoin,  >Vort-cunnlog 
aod  Htar-craft,  a  strange  collection  of  old  wives'  cures,  bat  to  the 
views  now  IncllDed  to  by  many  if  not  most  of  the  best  men  of  sdeoce, 
aod  do  not  suggest  the  phllofinphlo  temper  or  poise.  .ipUt-ofl*  OOD- 
•cloosness.  Instant  and  total  forgetf  uloess  uauy  explain  much,  but  when 
we  are  told  that  pi^ychlc  elenientj>  can  never  really  combine,  that 
atoms  of  feeling  ^rannot  compodc  higher  feelings  any  more  than 
atoou  of  matter  compose  physical  things,  that  the  entire  brain  prooeu 
is  not  a  physical  fact  at  all,  I.  178,  we  sliuply  re-rvnd  but  do  not  folly 
understand  how  the  author  knows. 

In  the  ttrtam  ofthnu^fht,  Ch.  IX,  where  the  mlod  Is  first  stndled  from 
within,  I>r.  Janics  warms  to  his  subject  and  It  perhaps  at  his  best.  This 
Is  lit  some  sense  the  key-cbapter  to  nil  the  rest.  /( fAiajtsis  the  (tf'tt  uud 
simplest  fact  for  psychology.  These  series  of  uuorganIi«d  Impcritoual 
thoughts  are  seen  in  trance,  dUaggrcgatcd  and  unowned,  bat  alwaya 
tend  to  be  parts  of  a  personal  cousdousness.  Whether  we  |>ersouiry 
ttie  procession  of  thoughts,  ur  that  procession  Is  the  self,  each  train  of 
them  is  isolated  by  one  of  '<  the  most  absolute  breaches  in  nature  "  from 
all  other  selves.  The  thoughts  In  the  stream  are  In  ceaseless  lleraclcltlc 
flux,  and  the  same  thought  or  sensation  is  never  refteated  [Hodgson]. 
The  objects  only  are  the  same  but  no  two  psychic  Impressions  of  or  brain 
atat««  caused  hy  them  lire  the  fuime.  The  sui-cesoive  Ideas  of  the  »amv 
thing  have  no  identity.  Their  Instaut  <*«k  Is  ifotirt.  'Vhey  are  aa 
they  are  felt.  Dimness  and  clearness  do  not  portaln  to  states  of  mln*l 
but  only  to  the  objects  they  stand  for.  The  mlolmal  ptychlc  fact  wht^i 
is  oloftcst  to  any  brain  state  Is  the  entire  thought,  for  mental  oh«inlBtry 
and  psychic  syntheiils  are  denied.  Contrast  Is  Invoked,  aod  It  fal  CTMl 
said  that  a  telephone  plate  thrills  for  years  yet  never  reduplloales  Ita 
Inward  state  to  prove  the  exiguous  point  that  the  notion  of  Ideatlcal 
Ideas  or  impressions  which  re-appear  la  a  myth.    Despite  tline^pt  Um 
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thoQght  proc«Mlon  conoected  with  each  self  Is  a  contlnQtim.  The  tnia- 
iB  not  chopped  up  but  iDwardly  conaected  as  parta  of  a  commoo  whole 
called  /or  me.  Evfin  In  thp  ^reateot  coDtrastthejoiot  or  llok  between  the 
two  coatrasted  members  in  a  part  of  conflclouanesa.  The  straau  la- 
'*  made  of  an  altemfttion  of  flights  and  perching^-"  The  perchea  repre* 
seat  aeasory,  imagee  obiecte,  and  as  BubBtaotTve  are  cootiUBtcd  wttlt 
Cbe  trannltiTe  flights.  (Thli  happy  form  of  atAtement  should  have  been 
credited  to  Wandt.)  The  fll^hu'  are  ver/  hard  (or  IntrospecUOD  to 
catch  or  name  while  the  perches  are  easv  so  that  a  sensational  Ism 
which  dcQles  feellogB  of  relation  as  Hume  did  is  eaHier  than  to  ascribe 
It  to  ao  iictus  purtia  ot  retison.  Voral  Inflections,  adverbs,  prepositions, 
conJuctioDB,  interjections,  various  signs  of  direction  and  grammatical 
teodeDoles  abundantly  prove  these  dumb  relfttlon-feellogs.  IVords  have 
both  static  and  dynamic  fringes  or  overtones  of  relationships,  and  these 
may  be  the  same  for  verbal,  or  visual  Imngery  [Galtoo].  Thought  fa 
an  algebra  of  relations.  [Berkeley],  and  while  the  asslsniug  of  vataes 
CO  the  symbols  Is  like  the  perches  of  thought,  k  Is  the  fringes  and  tran- 
sitive elements  that  make  it  a  coulinuity.  'llie  reason  why  we  come  to 
think  that  our  ihou^hts  huve  "extra  mental  duplicates"  or  objccta 
corresponding  to  them  is  that  thoughts  of  many  selves  have  the  same 
objects.  If  ray  thought  has  the  same  object «»  M»we  believe  It  objec- 
tive and  real.  Hence  the  great  Importance  attached  to  Mi)i«neu.  In 
swoon  there  is  a  sense  of  being,  or  objectivity  is  general  without  any 
sense  of  self,  which  latter  Is  aoded  on  awaking.  Hence  the  sense  of  the 
object  Is  first,  and  knowledge  that  we  know  it  or  the  consciousness  of 
self  is  not  primordial,  >^o  that  all  who  like  Green  say  that  to  know  and 
to  know  that  we  know  are  Identical  are  wrong,  and  thought  may  or  may 
not  dUcriinlnate  between  the  object  and  itself.  The  object  Is  not  the 
nucleus  of  a  ntate  uf  i.-otiSL-iousne«s  but  all  that  the  thought  thinks  just 
as  it  is  thought,  hence  Introspection  can  only  gather  up  a  few  of  the 
crumbs  later.  Again  there  Is  no  Kantian  mauifoUl  but  all  that  Is 
thought  U  in  a  single  unitary  pulse.  The  Idea  of  a  pack  of  cards  Is  not 
a  pack  of  thoughts  and  our  notion  of  a  lare«  number  or  an  army  U 
one  feeling.  In  the  simplest  sentence  the  atates,  tensions,  halos, 
fringes,  change  with  every  word.  TItc  words  are  consubstantia)  with 
the  idea  and  not  over  against  It  as  Kg^er  holds.  Again  some  objects  in 
the  stream  arc  emplmhizcd  uud  vchfcted  by  allcntl'>u.  Our  very  aenaea 
are  organs  of  ^elei'tlou  Iguoritig  some  WMve  lengths  and  many  subjecdvB 
pbcuouicua,  and  making  what  wc  call  lliingi  out  of  the  chaios  of  sensa- 
tion. Iteasniilug,  :(-<tthetJc  activities,  aod  supreme  ethical  choleea  are 
other  forma  of  i>elcetivo  action  which  altogether  have  given  us|our  phy»- 
Ical,  mental  and  moral  world  hv  lllterhig  Ic  out  of  the  primordial  sea 
of  Mosutions  and  atoms,  and  dichotomizing  and  setting  it  over 
agalnat  each  of  the  many  selves  whether  of  worm  or  man  as  its  world : 
All  thU  becan.«<*  we  cannot  dlspertie  attention  evenly  over  all  objeutCr 
but  must  inhibit,  ignore,  eliminate.-,  unite  ^erie^i  uf  uulform  stn^es  to 
rhythm,  and  make  and  then  break  up  tDtiilitles,  etc. 

We  now  see  the  author's  idealism.  Jt  Is  the  phcoommallsm  of  Bodg- 
son  and  Renoavler  emphasin^d  till  the  very  states  of  conKlonsness- 
seem  ao  real  as  to  have  caudal  force,  or  the  realism  of  Hcrbart  with  hU 
physics  and  mathematics  and  indeed  all  exactness  taken  ouL  Waving 
this,  he  is  too  eager  to  use  almormal  experiences  as  yet  only  teotarlvely 
explained  to  help  out  both  the  theory  of  Impersonal  thonghts,  pp.  9M-9, 
and  of  object-kuowledge  as  priniurdial  p.  273.  In  recent  physiolttglcal 
grammars  the  forms  nnd  acts  of  the  "  sentence  sense  "  are  explained  In 
a  simpler,  more  complete  and  exact  way  than  by  these  "fringes."  "rela- 
tion feelings.''  transitive  and  other  processes.  For  Ilartmann  these  are 
among  the  strongest  proofs  and  tviies  of  his  ^^  nnoouscloufl."  Wbo 
can  decide ;  and  wliy  force  this  irrefevant  Issue?  Nor  can  we  hannonlie 
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tfaecoQteotions  tor  tbecoDBubntantialtty  of  idea  and  word  wltti  th«dlAtIno- 
tloo  drswn  between  mind  nutes  audot)lectfi.  or  wttb  nay  tbeorv  of  Bame* 
Dew.  There  I9  do  poHijible  test  to  deciuc  between  Eftgvr  and  Junea  aod 
why  force  facts  to  fit  with  theory?  That  coDtrast  la  li  "Joint "  U  good 
HrgelUm. 

Ch.  X.  The  detcriptlon  of  the  itocial,  iplrltual  and  pore  self,  of 
rivalry,  self-seekiog  and  fi.-e)liig  are  dcllglitful  and  plctur«s()De,  The 
Doclear  self  of  minimal  primary  tena^ouii  and  reactions  (which  are  very 
dlflereot  from  Wuudt" «  apiifrct^j'tiuns.  with  whii-h  they  seem  to  be  iden- 
tl6ed)  does  not  prpflud<>  n  bark-ground  celf  which  may  become  it?  own  ob- 
ject. The  ceotnil  eeir  ol  eelvc**,  the  sbephoid  or  "herder  "  of  the  thought*, 
€U^,  Is  not  Deeded  to  explain  the  facts  of  coDfclou^ness.  Better  an 
anima  mundi.  Itic  self  In  the  pHsning  thought,  diflferlng  ejieh  moment 
hut  appropriating  the  thought  of  the  pant  moment  and  all  It  had.  The 
thooglit  U  Ittieif  the  thinker.  Ttic  author  declares  himself"  persuaded  bv 
abundant  aoqualnunce  with  thf  trances  of  one  medium  that  the  *cootror 
may  be  altoi^ethvr  different  from  any  potuilble  waking  welf  uf  llie  persoo. 
Id  the  case  I  have  in  mind  it  iintfcsses  to  l>e  a  certain  de|tarted  French 
doctor,  and  la  1  am  cunvlncvd  acfiaainted  with  fai-te  atM>ut  the  circum- 
stances, and  the  living  and  dead  relatives  nnd  acquaintances  of  QDmber- 
lesfi  sitters  wliom  the  medium  never  met  beforo  and  of  whom  she  lus 
never  lieard  the  names. "  [I,  306.]  Various  tacU  In  the  Lurancy  cane 
*Mocrvased  the  plaailbllUy  of  the  spirftuaUstlc  Interpretation  of  the 
phoDomenon.*'' 

In  this  chapter  the  author  rails  to  utilii-«  the  great  ethical  opportnni* 
ties  he  makes  1^0  niutrh  of  in  trcatlug  habit.  Poor  Kant's  "  clieap  aod 
nasty  edltlunp  of  the  soul,"  cont-erning  which  his  ■•  Duiotelllglbill- 
ties  became  ()nlte  paroxysmal,"  Is  called  "as  Ineffectoal  and  windy  an 
atwrlton  as  phtloiKiphy  can  show." 

Chapter  \l.  Brain  cells  may  be  excited  from  within  by  other  bratn 
cells  or  perhaps  by  spiritual  process.  Attention  is  the  nucleus  of  our 
Inner  life,  and  volition  Is  "  nothing  but  attention. "  'ITii;  central  ques- 
tion in  this  chapter  la  the  "luctaphTslcul  asuellas  psychological  one 
whether  attention  Involves  a  principle  of  spiritual  sttlvlty.  Ilils  l» 
plvotsl.  the  very  hltige  on  which  oar  picture  of  thu  world  shall  swing 
from  maleriftJiem,  fatalism,  monism,  towards  spirimallsm.  freedom, 
plarallsm,  or  else  the  other  wav."  The  cause  theory  Is  held  to  as 
opposed  to  the  effect  theory.  The  feelings  probably  result  dvuamlcally 
upon  the  cell  activity.  Attention  is  an  original  force.  He  "  counts 
himself  aiaouK  the  believers  in  a  spiritual  force,"  and  those  who  do  not 
are  •'  Intensely  reckless  "  and  are  charged  with  strange  srroganc*-. 

The  chautLTS  on  niscrimlnatlon  and  Comparison,  and  tm  Conceptions 

need  not  delay  us.     The  latter  are  unchangeable  and  nothing  can  be 

conceived  of  twk«   alike.     Xo  concept  can   ever  change   into  another 

but  remains  eternally  what   It  is.      An  idea   neither   Is  what  it  knows 

or  knows  what  It  Is.       Dlflbrence  Is  a  sensation.   When   we  say   A 

oiners  from  B,  we  do  not  compare  two  distinct  idea*  but  the  diffi-rent- 

saraenesss  one  unique  pulse  of  ihnughU   J.   SOO  fi  teq.     Enoh  thought 

^K„*?-°  *?•   ".Plenom,    needing   no   contributions   from   another. 

Fec»mer^p,.ycho-phy»lclaw.-expliIncdonIy  In  the  most  generic  and 

f,"^?.^^"'*y-'^"»'n°«l"K."  »  "patient  whimsy."  -dreadful  Utern- 

i«r^w        }  X  ""^■o°>e »■  Josl  "nothing."  etc.  The prVgnant and tar-reajh- 

L?Si?;.?!  Vk''  ';?'^**«'*'<"  Irreconcifable  as  ar«  "iriDge"  " ""» transition 
!r..     .'*'^^.'''"' "'P^'t'o"  of 'h*"  mind-stuff"  chapter),  theexsct  and 

patent  experlmenutfon  which  lifted  a  wholo  se.tlon  of  psychology  to  lh« 

whiX^.n"^'^^^^''*^''"'' '^  »«  re-idcniifv  psvchlc  Mates  (wJ-ro^J 
JuM  7»,"°  **  Weutifled  according  to  Dr.  .I»mes'i   combine  to  m^^e  'Ws 

a^    i^'."**^'''*^**'*'*"  *"  '«f  »"•  *>"»!  assumption.   *^  }» J^"^^*?^,^ 
are   moit  C0Dtnwt«d  in  thoroughness  and  exactDOSs  with   his.    Old 
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Caspar's  houso  w«s  oo  ttio  battlefletd  of  Bleiih«lm  u  Dr.  Jatnes'  syitflna 
Is  in  the  field  of  tbU  discaifdon.  But  we  should  expect  the  l&ttei^s  ex- 
pUniitlon  to  bo  mor«  iiiU^lliKc-nt  iIiku  (-^ujpar's,  because  the  psycho- 
physic  battle  Is  still  uodeclded,  but  it  Is  xcarc^ly  more  so. 

Assoc^lalioD  Is  not  of  Ideas  but  odIt  o(  objects  tboughtof.  It  ii  of 
course  all  on  the  plane  of  consciousness  for  all  p^iychlc  syutbesls  ont  of 
ulterior  simple  clemeute  was  denied  lo  Chap.  VI.  Here  neural  action 
is  rhiefly  Invoked,  yot  "possibly  these  wUl  not  suffice  and  we  shall 
Deed  to  liivnko  a  (lyiinmic  re-ectluD  of  tlio  form  of  cooscioufln«ss  upon 
Ita  oontcnt."  Even  \u  %-oluntary  iKiKK-latlon  the  order  of  presentation 
of  mental  material  is '*  due  to  cerebral  pbrxioluf^y  alone."  Contlgaity 
and  similarity  of  Ideas  can  only  exist  after  t)i»  assoL-Iatloa  U  done. 
Similarity  does  not  exist  till  both  things  arc  there,  ko  It  eaooot  bean 
ai;ent  In  producluf;  anything.  'Ilie  object  may  bear  any  relation  what- 
ever to  tliat  which  augge«tB  it.  Hurbart  is  "  repulsive,  aluiost hideous," 
because  each  idea  Is  resardfld  a«  an  entity  out  of  consclouaneu  and 
tbelr  Rtruitgle  and  Inblbltioo  are  loo  mechanically  conceived.  In  a 
word  the  bmlu  producoa  all  sorts  of  Idean  in  all  sorts  of  directions  and 
conaciou8uuH»  aftvrwHrds  claaslftes  the  HnkK  a^  bext  It  can. 

We  have  a  unique  feeling  of  paatneas.  Ch.  XV,  to  which  every  feel- 
ing In  turn  falls  a  prey.  Tfata  Is  a  simple  feelloK  or  state  as  Is  the 
fMUng  of  difference  or  of  space,  but  of  auoCher  qnallty.  To  ?uccei^< 
sivc  feuUugri,  a  feeling  of  their  own  succession  must  be  added  and 
treati*d  as  another  tuvt.  The  ''specious  present"  U  the  few  seconds  that 
can  be  steadily  Intuited  at  once.  This  Immediately-known  time  Is  the 
type  and  meaanre  of  all  ooooelved  Ume-i.  An  *'  over-lapping  of  bmln 
proueiaes  "  aald  to  be  related  to  after-images  aud  to  serve  in  some  senae 
aa  a  temporal  sign  1a  Invnkod  to  explain  the  feeling  of  duraclon.  So 
primary  memory,  Ch.  \  VI,  U  of  the  nature  of  an  after-image  or  afler- 
oonadousoess.  Secondary  memory  has  an  additional  consclouBnesa  of 
prevlousness  added  to  knowledge.  Tbere  Is  no  revivsl  of  an  tmagQf  but 
there  Ua  *■  second  event,  hiviug  Absolutely  no  connection  with  the  Artt 
gave  that  U  happens  to  resemble  It."  The  tick  of  the  oldest  clock  dOM 
not  bevoiue  aware  of  past  tlck«  because  these  are  physical  and  not 
piyohlo  objects.  It  muTft  be  referred  to  ttie  past  and  to  mjr  past  to  be 
memory.  Both  retention  and  recall  are  caused  by  the  habic  of  the 
nervous  system  working  by  aBooeiatlon,  but  even  the  brain  states  excit- 
ed by  an  event  and  by  Its  ref.'iill  difler. 

After  Inner  comes  outer  perception  and  first  seosatlouii.  The  latter 
are  marked  by  "extreme  simplicity"  and  their  natural  history  and 
classlfioMtLoQ  Is  entirely  omitted.  There  are  no  pure  sen^iatlons  at 
least  after  the  first  day  of  life.  The  infant's  first  sensation  i^^  the  anl- 
verse.  The  knower  greetfi  the  world  In  the  mlravlp  of  kuowled^. 
Contrast,  which  shows  that  scusullons  are  not  immtiutdo  pKycHlc 
Uiingtf,  Is  physio  logical  as  lleritig  ttsy«  and  not  psychologlcAl  as  Belm- 
holtz  thinks.  Stinfutlouft  do  nac  apjiear  first  as  loternat  and  get  after- 
wards jinyectcil  outward,  but  only  get  translated  and  "  «hoved  fur- 
ther oflr."  From  the  first  they  have  a  roomy  and  spatial  character  and 
that  independent  of  ocher  Mnsatlonft.  The  assumption  that  beeanse 
bodily  processes  cause,  they  must  also  seem  to  be  the  seat  of  senoatlon 
is  false.  Subjectivity  i»  one  of  tlic  late«t  notions  to  be  acquired.  Copies 
of  sensation  may  re-arl-w* — the  neural  processes  which  uoderly  im- 
agination, )it«rtingiu  tli«->  brain,  may  excite  sense  organs.  .So  ImnglnAtlon 
dmisra  from  ftenAatlon  only  in  iuteuslty  and  not  in  its  locality.  Vague 
Ima^s  are  not  leencral  notions.  "Perceptions  are  not  inversely  as  sen- 
•atloos  and  differ  from  them  by  the  consciousness  of  further  facta 
associated  with  the  objt-ou  of  the  sensation."  The  escort  of  revived 
sensattonA  are  integrated.  Not  sense  but  intellect  accounts  for  most 
fallacies  of  sense.    Most  of  what  we  perceive  comes  not  from  the  object 
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bat  trom  oar  owu  heRd.  Uallucloulon  may  probablj  b«  centrally 
ttiltlatM).  Perc«ptioD  is  not  mi  uncoDi>ctou!t  iDfereoce  but  a  bralo  pro- 
duct, and  both  It  and  hallucinaUoD  are  elaborately  explained  as  incb. 
Apperofptlon  tD  but  lUtle  Dion-:  Uinn  metilioned. 

The  perireptloQ  o[  space  alarte  from  a  feelluf^  of  "  crndo  extenatty,** 
Involving  the  third  ao  w«n  ati  other  dlmensloni).  All  onr^MnsalloDB  are 
Inexplicably  extensivu  but  do  not  all  contribute  to  »pace  perception. 
Thp  hypothetlcnl  focUuefl  nrlslug  from  joints  play  the  chief  r^le  \n 
tbe  devclr>pmi'ut  and  dUcrlmlnallon  of  »pace  percept  lona  and  the 
mnacle-f^ellug^  P'^y  no  appreciable  part  In  It.  Discriminative  attcu- 
tloD  iubdividtfs  the  total  dermal  or  reitaal  blancse  by  the  aid  of  move- 
ments. The  difftfrent  space  senses  are  at  nrtl  Incoherent  and  tuiut 
b«  compared,  reduced  to  a  common  etaodard,  added  etc.,  and  very 
^adnally  the  world  of  space  as  we  now  know  It  Is  evolved.  An 
admirable  rehearsal  of  many  facls  of  vlsoal  space  Is  made  in  an  attempt- 
ed refntfltion  of  Ilelmholtz'  statement  that  the  present  Mnsatton  Is 
■  tign  the  Interpretation  of  who&e  meaning  Is  left  to  the  nndersund- 
\ng.  This  James  declareti  Is  irreconcilable  u-lth  all  his  sensational Inm 
and  insieta  that  the  understatidln^  does  nothlne  but  recall,  and  pro- 
duces nothing.  ThU  space  chapter  is  one  of  the  best  In  the  book, 
but  in  the  latter  point  falls  short  of  carrying  convicUou. 

Ch.  XXI.  Tbe  sense  of  our  own  bodily  existence  Is  the  nucloui  of 
all  reality  or  belief.  Any  object  which  remains  nucontradlcted  la  fpao 
facto  believed  and  posited  a»  absolute  reality.  Real  things  arc  reduc- 
tlves  of  thing!^  Judged  unreal.  (Talne.)  lliere  are  seven  orders  of 
reality  or  woridft  to  which  all  get*  referred.  Keallty  i-oerces  atteallon, 
stimulates  will,  la  vivid,  roasea  emotional  Interest,  etc.  The  ohjei'ta  Co 
be  cho^u  as  rcalitlet  u«  still  under  debate,  but  tbe  perfect  object  of 
belief  would  be  a  God  or  soul  of  the  world,  good  ana  explaining  our 
experiences.  Thin  would  account  for  all  sckuce  and  hUtory  Id  the 
deepest  and  simplest  way.  The  primitive  ImpuUe  U  to  aflinn  and  doubt 
arle'es  later.  By  acting  as  if  a  thing  were  real  we  can  make  it  so  for  as. 
Will  and  belief  are  the  aam*-.  The  moral  '*  Imiirovements "  of  this 
chapter  are  Interesting  and  ImpresolTe. 

In  Reuonlng  we  pick  out  essentia]  qualitieA  Amt  from  repept«  or 
Rcuerlc  Ideas.  An  extracted  character  suggests  a  consequence  more 
than  does  the  whole  object.  Oeotua  extraou  fitting  ohftnuitcrs.  The 
Mcaclty  of  animals  it  all  accounted  for  by  conuguoas  KasocUtlon 
while  man  associates  by  similarity.  C-ienius  does  so  in  a  great  degree. 
This  U  a  very  Inadequate  chapter,  abonndlog  In  anltnal  stories.  duADl- 
tlonf  of  a  gentleman,  dUhrence  between  men  and  women,  ftod  lu  view 
of  thi-  irvHim«ut  this  subject  deserref.  \n  nutworthvoteaiioiuorltlcUni. 
It  ])>  mitinly  an  old  paper  printed  under  another  title  a  docon  years  ago. 

A  brief  physiological  chapter  U  in>><>rt'Hl  to  Illu«trate  how  every  feel- 
Ing  produces  ft  movemeut  with  wide  reverberations.  Knee-jerk,  sweat 
glands,  bladder,  bowels,  uterus,  clrculation~all  being  alTrcted. 

Tbe  trausltiveoesB  of  instincts  and  Lheir  iDhibltlou  by  hablta  Is  showo, 
and  thin  is  followed  by  a  description  of  a  number  of  hutuan  Instincts. 
Insllocts  conform  to  the  reflex  type,  the  uerrous  system  being  a  pre- 
orgaotzed  bundle  of  such  reactions.  Onlv  a  mind  debnuclied  by  lenrnlng 
can  B^k  for  the  why  of  any  luatlncifve  human  art,  II,  &7.  It  fi 
mainly  a  mere  exctto-niotor  impulse  due  to  a  pre-exUtent  reflex  arc. 
Han  baa  all  tbe  Instincts  that  bnitaa  tuve  and  many  more  concerning 
which  there  Is  much  good  testbetlo  writing.  Ttie  author  Is  Intent  on 
contrasting  rather  than  paralleling  human  and  animal  Instincts.  Iu> 
stincts  shade  lniper<wptlbfy  Into  emotions  which  are  consequences  not 
causes  of  bodily  expieatlon.  lliey  cannot  be  divorced  from  ■ensatlonal 
processes.    Abstract  tbe  bodily  synptoms  from  any  strong  emotion  and 
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U  gMS  with  ihem.  It  se«m«  to  be  ev^n  Aduittod  that  a  totally  anstthetlo 
person  could  have  do  emotionB.  Tho  objections  that  we  may  act 
emotion^niid  uot  feel  them,  and  that  expreseloe  emotion  checks  It  are 
lu  ourJud|;mcDt  Dot  at  all  met,  and  lo  hold  that  emoctonii  are  doe  to 
Inhlblleil  reflex  and  Inipnlslve  teodencles,  would  bv  rn-arer  the  truth. 
Some  oraotious  the  author  holds  can  be  explained  bat  many,  "  nay 
the  entire  fostltetic  life  of  mao  "  Is  of  accldeotal  origin — love  of  muilo 
as  well  a»  Bea-aWkacss,  etc. 

Will,  Ch.  XXVI,  acM  on  the  Ideas  of  many  movements  left  in 
memory  by  the  reflex  performani:ea  of  our  automation.  Ic  ran  r«con- 
atruo  the<te  elements  but  create  no  new  ooM.  Thok{nn>«th<>lio  Idea  ol 
what  the  act  U  to  be  le  made  of  memory  Imaffes  of  afTorent  Bensatlou 
arising  from  previous  raotlnoe.  Feelings  of  out-)£<iin]c  nuorgy  or  of 
iDDtfrvatlou  are  denied  (UOnBlerberfC^.  Ant  od  a  priori  grounds.'  Intnv 
spcction  al»o  does  not  find  them.  We  only  antioi|MLto  the  eentory  ■ 
comequences  of  movement  and  there  La  a  Hat  that  theaa  iball  b«xm  ~ 
autual.  Tho«  B«n«.itlooa1]Bm  U  made  rich,  not  degrading,  and  apool 
aelty  and  choice  are  reserved  for  spirit,  11,  518.  Even  the  visual 
auditory  effect  of  a  movement  may  he  lt«  mental  cue.  ttomeUmes 
mere  thought  of  a  movement  Is  RiiOlcient  to  prodace  It  If  there  U  no 
L-uul11cCliiK  notion,  and  it  always  tends  to  do  so,  as  Id  mlnd-rcadlog.  In 
deliberative  action  there  are  Ave  type^  of  decision.  Con^iclou^neas  in  ItSj 
very  u;iturc  \s  impulsive.  Pleaiiiire  and  pHiti  are  not  the  only  apt 
of  action,  and  effort  of  attention  Is  the  essential  phenomenon  of  wl( 
Will  U  the  reUtion  between  the  mind  and  Its  IdesA.  To  theie  the  wl 
Is  always  directed  and  the  only  resistance  we  can  (eel  Is  the  reitistanc 
au  Idea  offers  to  being  attendeo  to  at  all.  ConKeot  is  to  fill  the  mind  wll 
an  Idea.  The  ?ense  or  effort,  which  appears  In  the  fourth  and  Afth  tj 
of  decUIoii,  briu){^  un  to  thiuf^si  luetuphvKicai  and  spiritual.  While  aii 
science  psychology  may  hold  to  determlnlfm  and  thinking  aa  an  li 
material  procesit  yo^ji  '>n,  ii  U  effort-chokx-ii  that  bring  lu  the  nrider  ordsf 
on  which  itcience  h&s  no  claim  and  which  lead  the  author  to  dei'larsj 
for  freedom.  Vet  free  wUl  Involves  only  the  anwunt  of  effort  of 
tlon. 

After  B  chapter  on  hypnotism  which  Is  evidently  very  hastJIr 
and  Is  meager  and  inade<|uate.  comes  the  long  and  ilnal  Icey  chapter  i 
the  book  on  ueccKHiiry  truths  and  expericuce.     Klemeotarv  feelings 
Innate,  so  Ic  U  their  i^mblnatlon  that  Is  Involved.  The  mlna  haaa  wealth. ' 
of  native   formal    prc-ettabUshcd    relations,  Ideal    Inner  pure    aprtotl 
rational  principles,  confflrnlng  which  we  can  know  nothing  save  that 
they  did  nut  orlgluute  from  experience.    These  embrace  por«  scteof 
all  of  which  are  exclusively  results  of  comparison,   such  a«  clasalflc*^^ 
tionit,   all  Judging,   predicating  and  subaumtng,   number   relatlontt  and 
geometrioal  form,  metaphysical,  aesthetic  and  moral   principles.     To 
argue  that  iliese  are  In  any    way  dependent  on  individual  or  ancei 
experience  is  untrue,  and  so  unintelligible  that  it  ti  hard  to  tuiderat 
how  such  shallow  and  vague  accounts  of  them  ax  Mill's  and  SpeDCflr^ 
could  ever  have  bwn  givn  by  Iliinking  myn."    'Ilie  attempts  of  Holi 
holtz  and  otherrt.  to  connect  geometric  axioms  with  experience  la  d( 
here  referred  to,  perhaps  because  the  vocabulary  of  denunclaUon  Is  ei 
banstftd.     Experience  in  restricted  to  time  and  space  and  these  are  aa^ 
less  arbitrarily  narrowed  to  tlielr  very   lowest  range  ahd  potence.    All 
oeoeasary  truths,  higher  powers,  and  even  all  natural  science,  arise  a« 
"  back-door  processes"  which  luodlty  the  brain  but  give  do  cognltioii 
of  themselves  as  opposed  to  experience,  or  Impressions  from  soroetbUig 
foreign  (ae  natural  objects  to  which  the  mind  is  passive  and  fatally  wr- 
vile).     *' Back  door'' Is  Dr.  James' term   for  Darwio's  accidental  varla- 
tioDS  or  Spencer's  indirect  equillbrutiuna  which  are  due  to  aatogeDOiu 
brain  growth.    Here  belong  freakx,  sport*,  fin  shea  of  wit,  and  of  dU- 
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•coTeiieA  or  tacliy  faocleiii  suscwptlblllty  to  lau^k,  8ea-«ickues8,  druok- 
-eouess,  the  temperametit  ol  geuluA,  Idlosr nor  1197.  a«  well  ns  lovo, 
DleasDTO,  patn  and  elemeutary  acuBallooe.  All  enter  by  the  "  baclc- 
-oDur."  Necca&ary  truthn  are  prodiictt*  of  the^e  aot'umulited  eponta- 
Deitleii.  'liiey  are  a«  by  divioe  flat,  or  even  deity  could  k\vc  110  explan- 
atiou  of  them;  some  of  them  arc  Ixtrren  and  ahAtract  and  verbal  enough 
Id  thfilr  "part*"  forma  to  hiive  Ultle  Interest  save  to  a.  suljllniatwi 
■oholastk'  miad,  and  Id  fiu-t  arc  treated  la  extenso  here  In  vlolatloa 
of  the  author'n  own  worthy  purpose  in  hia  preface  to  keep  metapbyslci 
out  ot  psychology.  But  when  he  brine*  into  this  transi^ndnnt  realm 
of  necessary  truthit  of  whU-h  we  know  doUiIuk  ^o^^  thnt  they  nn 
absolutely  iDdvi>eDdi-iit  ot  all  rrpetitjoim  or  unceiicral  fxperU'tiL-r,  all 
the  choicest  results  of  science  which  were  atlftlned  l-y  breakimc  away 
from  mere  experience,  which  Is  a  chaos  of  fraginentarr  ImijrcHKions 
Of  aense,  wfaluh  we  caa  never  know  &a  they  are  to  the  Ideal  world  of 
•Moms  attd  molecules,  etc.,  which  can  he  of  moral  aod  it-ftlheiW  truths 
which  cannot  be  tested  yet  which  we  hold  to  as  a  creed,  and  which 
ttwilt  U  tloally  suld  to  have  noUilufc  to  do  with  ex|>erience  save  to 
coen-e  facts  of  sense  under  Its  ruhHcfl,  and  to  be  i^o  AiiperDnlty  ratloual 
that  even  cause  seems  but  ud  altar  to  an  unknown  det-per  conuet'tiou  ; 
we  realize  with  fiadnoss  and  regret  how  remote  from  mot^t  Idcalo  .lud 
eadeavors  of  cuiplrictri  Hclence  In  thiii  field  this  vigorous  and  able 
writer  has  ca<t  hift  iinchor.  If  Wcismnon's  atavUm,  and  the  mlxLii?  of 
•perm  and  ecrm  cells  early  separated  from  somatic  celU,  concernliig 
which  morphologlflts  are  now  about  evenly  divided,  be  troe,  the  In- 
fluence of  the  envlronmeat  only  beoomcA  selective  rather  than  caasalWe. 
For  Welsnmnn  variation  is  Indcteniilnate  and  so  far  from  accounting 
for  anything  necessary  or  eternal  may  conceivably  give  brain  growtb, 
or  *'bat:b  doo'r  prmesses  of  a  natnre  so  ontlrcly  liiQereDt  lliatlt  Xs  Idle 
to  ppecalate  concerning  any  selei-llve  results.  Iloth  loglcslly  as  well  as 
historically,  all  schemes  of  neieKiutry  and  eternal  truths  hav*  mow 
affinities  with  Lamarck  or  pre-evolutlonary  fixed  lym's  and  »pecles.  It  I* 
Idle  to  artinii  whether  the  sitoie  truths  or  very  different  ones  would 
iBsae  from  other  lines  of  evolution. 

PMsIng  now  to  the  work  as  a  whol^  the  author  might  be  described  an 
{tnpreuioni»t\n  psychology.  His  port-follo  conulos  sketches  old  snd 
new,  ethical  literary,  scientific  and  loeUnhysical.  some  exqnIaUe  and 
charming  In  detail  and  even  color,  others  rough  ehanoal  outlioes.  but 
4U  together  stlmulatiug  and  suggestive,  and  showing  great  tndu-try  and 
wnt  versatility.  The  in,|H)rtant  work«  of  art  and  science  have  u-ually 
been  done  by  men  who  Rink  their  personality  In  their  work.  These 
traditions  of  Hi'lf-eflaccmeot  are  effete  for  our  author,  who  tells  u»  In- 
cidentally of  hla  ape,  of  hid  early  nhool  life,  his  dally  habits.  t«ate»,eee., 
«nd  unlutentloimlly  coiuik-Is  the  rwider  10  Imiiglnf  that  he  is  the  hero  Of 
many  more  of  his  stories  an<l  lltustral  luns  tluin  U  probably  the  esse.  Hto 
favorite  theme,  connelom*  .Utes,  a1«n  cinlrlt.utP«  to  give  the  book  In 
places  11  Kousswm  llke-we  had  almon  wil.l  IlashkenMeff  jlke-oonfes- 
slonal  flavor.    Its  (icrsonal  frankne«s,  which  al»o  accounts  «or  such 


mccompllshmenu  and  aurmctlwn.,  as  *^ll  as  bo  !♦«  ««  !!!S'!!Lri<i« 
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feeling  of  succession  or  eleewhpre  n  reeling  of  duratloa.  Imsglnrnttao 
dUftn  troni  fpnAStlon  mainlv  io  Inteoglty.  Compnrieoo  rests  on  HU- 
fer«nc»4eD9HtiOQ9  and  may  iavolve  a  feeling  of  iMfTi  rrnrr  nsmniws 
lliere  are  sIm  relation  feellngn,  and  thefte  are  Involved  in  percepdoa 
which  Is  a  larger  renaattoD.  'loe  components  of  voluntary  tnotlOD  are 
antlt-lpatlonit of  the  iteniiory  ron^eqaeoces  of  the  movementand  a  feeling 
of  effort.  Tliefle  caanot  be  analyzed  or  classified.  They  are  as  ulClouU 
SH  necf^iury  tmthd  eoner-ming  vhlch  tt  In  as  Idle  to  s'pecalste,  as  oon- 
cernlng  Instinctive  and  reflex  aite.  Only  a  mind  "  debancbed  by  lemm- 
ing,''or  an  the  fakir  would  8ay.  11,  &41,  le-arned  In  the  things  hecAiM 
not  for,  would  examine  to  these  idola.  Emotions  rest  on  Dodlly  sao- 
■ationit  and  are  as  nnacrountahle  afl  aocldeutft,  9port»,  freaks,  **  bmA 
door  "  procewes  or  ses-Blckoess,  love  of  mualc,  or  the  taste  of  lemon- 
ade which  U  not  nuide  of  ^ogar  or  lemon,  but  Is  a  new  Independent 
sensation. 

State?  of  con.oi<loniinp!is  are  the  warp  and  woof  of  all.  No  anatonlst 
ever  loved  to  trace  tissues  more  than  Dr.  Jame^  delights  to  dissect  these 
statof)  in  their  rnmiflcatlonit.  They  are  de»crli>ed  from  all  moodx  and  la 
all  manoerp,  and  dilated  opon  an  fondly  as  "■  the  water  ttmt  comes  down 
at  Ixxlore,"  or  as  a  prognimittt  grasps  in  all  directions  for  tropes  to 
describe  In  words  the  natare  and  effect  of  each  phrafie  of  a  sonata.  He 
has  a  veritable  geniiiH  for  turning  Inward  and  catching  these  states  on 
the  wing,  and  for  deDcrlbing  them  graphlcnlly.  Thus  he  makes  of 
iDtrospectinn  not  dogma  hut  literature  us  it  ^should  be;  literature  uot 
onlr  very  rarely  dull  (which  is  saving  much  In  this  fleld).  but  often 
hlgnly  spiced  with  well  stored  anecdotes,  honmota  and  sridden  surpri<*ea^ 
and  not  Infre<|u«>ntly  delightful  and  almost  superb,  in  pursuit  of  tbeoo 
be  is  led  farthc^it  from  the  main  line  of  his  argument  and  U  is  uoveltlea 
both  of  thought  and  expression  here  that  are  most  striking  and  will 
linger  longest  In  the  reader's  mind.  Conscious  stales  Sow  along  now 
slowly,  now  rapidly,  now  perching,  now  flying.  They  associate  them- 
selves, summate  past  states,  are  herded,  massed  Into  an  unitary  object 
for  a  thonght  wmoh  may  have  b«coroe  a  thinker,  or  even  a  self.  These 
are  in  closest  apposition  to  brain  states  and  to  objects,  mediating  be- 
tween thene  and  soul  per  ft.  It  Is  these  that  are  real  enough  to  a«t 
cauii»tlvcly  u|)ou  bnilu  molecules.  Tbl>(  general  standpoint  soawUmM 
called  phenomenalUni  in  Hodgson  and  Renouvler  becomes  as  we  said. 
Impressionism  In  Dr.  James.  No  two  states  can  be  the  same,  U  is 
repeatMlly  said,  and  U  Is  Impossible  to  make  any  exact  coherent  state- 
ment of  Ur.  Jiimes  positions.  There  arc  passagcn  where  these  seem 
the  only  reality  and  not  only  human  faculties,  but  soul,  ooter  world* 
brain  lucluded.  i^vcm  tv  have  no  reality  save  that  which  these  confer,  bat 
this  Is  bv  no  means  the  dotuluant  standpoint.  HU  external  world  Is 
not  lacking  In  reality  at  least  from  the  psychological  standpoint. 

In  closest  relation  bo  feelings  and  to  coosctous  states  are  brain  states 
or  neoral  processes.  Altboagh  the  osnal  ohasm  of  IncommeneorabUity 
liampbasuDed,  these  play  a  nMc  second  only  to  eousciou<tnefts  itself. 
Feroepdon  Is  called  a  braln-prodoct.  So  are  all  the  "  back  door"  spoo- 
taneltles.  Contrast  Is  physiological  and  not  psychological.  Memory 
and  recollections  are  the  Kabit  of  the  nervons  system,  and  so  Is  ssmk^^ 
tton.  Imagination,  hsIlucinBtion.  in->tinct  and  spontaneous  attention. 
The  nuclear  self  Is  made  up  of  Itn  ten^ionfl  and  re-actions,  and  emotinas 
are  consequences  uot  causes  of  bodily  activities.  .\ll  the  movemeata 
from  which  the  will  selects  are  preformed  In  it.  The  combination  at 
vibrations  Into  musical  tones  Is  a  nervous  mechanism  with  do  payutdc 
synthesis  loTolved.  Pfltiger's  "spinal  soul  "  is  also  doe  solely  to  mec^ 
anlsm.  Id  short  the  '^  feelings  "  and  "  states  "  of  all  sorts  spring  ottt 
from  the  brain,  which  no  physiologist  would  ever  think  of  Invokmg  so 
contlnQaUyaaad»s?j:iiia<;A(aa.  From  a  description  of  ittncbaplerll  and 
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111  00  one  cootd  laapect  the  r^le  It  plajs  liter.  When  it  Ih  Invoked  to 
explAlD  one  eroup  of  phf>noiii«Da,  we  are  told  of  *'oiirrentii  once  In 
which  must  nod  a  way  out,"  etc.,  1, 107-0;  «Uewhere,  to  explain  an- 
otlier  group,  of  the  *'  comQlation  of  brain  proceftses  overlapplns:,"  I, 
636 ;  for  yet  aoother  purpose  of  a  "  new  and  more  violent  eort  of  disin- 
tegration of  nenral  matter,  which  now  explodes  at  a  deeper  level  ";  or 
to  explain  the  difference  between  MDBatlon  and  Imagination  of  an  "  ln> 
wud  molecular  eoheeion  in  onr  brain  cells  which  it  probRhly  t-akes  a 
ndden  inrush  of  di»tructive  energy  to  epring  apart,''  II,  74.  When  a 
certain  intensity  i*  reached  we  are  told  that  «  new  order  of  reslAtance 
■rises  which  must  be  broken  by  a  new  order  of  force  from  without. 
We  are  told  of  "poncillclal  cells."  of  "drainage  channels,"  "paths 
scooped  out,"  "  BTitters,"  of  "  blocks  "  In  the  same,  of  "  tensions  "  and 
"equaliiatioDS  between  any  two  points;"  of  "Isomerisms"  and 
"chacKCB  merely  chemical;"  of  "traces,"  "copies'*  and  •^ImaKes;" 
of  "plows,"  "tremors,"  "tingles,"  "flashes,"  and  explosions;  of 
*' tenacity  of  brain  snbBlance  "  and  "  of  Its  plasticity;"  of  points  that 
•*  wake  each  other  uy,"  or  how  motions  can  become  feeling,  I,  14C.  And 
Tet  *'  no  phr;ise  our  llpe  cao  frame  le  so  devoid  of  apprehensible  mean- 
ing."  To  use  one  hypothetical  generic  process,  as  Jackaou  u*p»  tlio 
flnire  of  explosions  to  explain  epilepsies,  as  Ueynert  uses  association 
fibres,  or  Spencer  laomerUm:  or  as  many  physloIo>;Uts  use  clet;trlc 
currents,  etc.,  or  to  speak  In  larj[e  over-all  terms  of  neural  changes, 
modlSc-ationu  and  disturbances,  etc.,  Is  often  done  in  our  speculative 
efforts  to  brldee  the  "  chasm."  But  If  we  rauPt  still  have  tentative  or 
provisional,  phyxlcxl  and  cheuiical  imtijfery,  let  them  be  clear  and  con* 
■Istent.  Such  a  jumble  of  prooeswH  extemporlzeil  In  this  loose  literary 
way  are  possible  only  in  jujit  the  mental  Umbos  physios  and  chemistry 
exist  to  clear  up.  They  explain  everything  equally  well  becau<ie  they 
explain  nothlns,  and  harmunin!  no  better  than  would  a  raudom  collection 
of  choice  religious  Inmgt^ry  concerning  another  world  and  state.  ThU  is 
about  as  far  from  "  untra'meled  homogeneity  of  terms  "  as  can  well  be 
imagined.  Such  brsin  mfitt«;r  in.  indeed  "  an  instrument  of  pos«lbllltlei 
Imt  no  certitudes,"  1-tl.  For  our  part  we  should  now  prefer  to  check 
this  exuberance  of  me ta- neurology,  not  murf  out  of  rettnt^ct  for  the 
"  chasm "  than  for  recent  or  pre^nt  morphological  advances  that 
almost  inspire  the  hope  that  the  beginning  of  the  end  of  thla  degenerate 
Interregnum  Is  at  hand. 

Itl.  Resides  the  many  aprioi  feelings  or  connctons  states  and  the 
brain  states  and  proceflBei,I>r.  James'  psychology  does  not  drop  the 
eoal.  He  aays  he  "  shall  take  no  account  of  loul,"  1, 1ftl-2,  yet  adds: 
**  I  CDOfeM,  therefore,  that  to  posit  ii  ooul  influenced  In  fiome  mysterious 
vray  by  the  brain  states  and  responding  to  tbcm  by  conscious  afl'cctlons 
of  Its  own,  seems  to  me  the  line  of  leaat  logical  resi*tence."  On  this 
mysterious  soul  the  separate  brain  processes  would  combine  their  clTects. 
Soul  is  a  "  much  despised  word,"  bat  we  cannot  deftplse  the  great  tradi- 
tional beliefs  that  tow  us  soulward.  All  tlioughts  are  owned.  No 
psychology  can  qnectlon  the  existence  of  personal  selves.     We  do  not 

Servonify  the  procession  of  thought,  but  It  is  already  {wrsonlfled.— T, 
)&-7.  The  I'go  Is  felt  niih  and  connects  thoughts,  342.  If  things  are 
to  be  thought  together  it  must  be  In  one  something,  although  "  we  will 
not  discuss  thf  ego  ju»t  yet."  "  I  do  not  wish  just  yet  to  coounlt  my- 
self about  the  e^stence  or  non-exlslence  of  the  ego,"  althoagb  It  It  not 
needed  to  unite  Kant's  manifold,"  p.  177-6.  The  physical  ujastment* 
are  not  all  of  the  self  of  selves,  but  whether  tlie  ihtnlctr  or  pure  sctout- 
ne««  Immanent  In  each  section  of  the  thought  stream,  be  a  logical  pos- 
tulate like  pure  matter,  la  a  metaptiysbuU  qaeitlon.  This  Is,  however, 
a  "  parenthetic  dIgreMion,"  from  which  tbe  ftotbor  "  reverts  to  ttio  pat). 
of  common  sense,"  wiiUe  tbe  obscorc  feeling  of  some  "  eeU  abov> 
11 
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the   sdJDitiMDU,"  ecc^  socfa   u   ^*  aBbtaccirltx  m  neb,  at 

become  tU  own  ot>}«ct,"  or  u  **  todivitible  active  coal  lobitaaoc 
l«ft  op«n.— 903-4.  I«  the  "Inner  nocleiij  oC  mj'  iplrftii&l  self**  tbe 
M^ottUMiiU  plus  "A  UUI  more  obKorelr  perceived  rablectlTtty  •• 
MMkf "— nOL  CbnunoB  mom  difrM  u  to  ftdmlt  ui  *'  arch  ^o,"  or  ax 
1«Ml  ft  diepberd  of  pwt  tUte*.  mtllng  and  owntof  tbem,  bat  perhaps  U* 
aelf  owned  in  dying  oj  aooclier  whii'li  maj  be  ifae  pteeent  tbosghc  vesMd 
for  the  nonce  with  tjntheCic  power.— 33^-9.  The  popular  notioa  oC  & 
■iMple,  InoDrrapdble  moJ  ii  needleu  (or  explaining  the 
" «r  ooudoaaoeu  which  are  all  aoooaotc*!  for  by  the  power  oC 
tboaffai  In  the  itreuu  to  know  and  appropriate  the  ocbecs*  roBfit.  sad 
pertooal  Identity  U  only  a  peroeptSoo  of  sinteaeii,  (M  Qm  eMeoos  of 
■And  we  knfvw  nochfaig.  Sonl  U  a  nperHaltj  even  tor  foresdo 
•IbQtty  before  God,  and  cfvet  do  ImmortalHy  wtc  a 
■liutllcity  we  do  not  care  for.  It  explains  nothlnif  and  foaFaotee* 
eNWog.  The  anthor  b  '*  free  to  dtacerd  the  word  cool  from  the  rect  of 
tUa  book  **  BSTe  in  the  ranest  and  moat  popolar  way,  '*ao  aaieM  wrff 
It  more  nrooiUlng.**—!,  3U-S0.  Yet  the  eflbit  to  atlead  our  be  «■ 
oct0Bal  xoree,  and  the  anther  oonou  himself  aoMwe  "  the  beUeret*  la 
a  iplrltBBl  force,"  ilthooxh  hii  rcaaon*  are  all  eCucal  and  *"'  hardly 
■«Ued  tor  IntrodnctloD  [uto  a  piyrhalogical  work,"  I,  454.  [See  alao 
4M,&1}.  "^A  prwiding  arbiter  "aeeoi  Ml  aloft  in  the  i^ad  and  dlatiB- 
Kidabeajrood  nom  bad  thoo^iu  aa  they  arias,  related  to  the  latter  m 
ethlcB  tohlatory.  Omitting  Tntemedlale  alhwlooi,  we  are  CoM  laUr, 
n,  518,  where  to  draw  *^  the  true  line  between  paaaiTe  material  and  the 
activity  of  the  spirit."  Agslu,  II,  574  6,  "  what  the  beare  of  the  wlU 
bccokeni  uecaphyskally,  and  what  the  eflbrt  migitt  lead  a*  to  iaiter 
about  a  wUI  power  dUtuict  from  motiret.  are  aoC  onltera  that  eoneMm 
na  yet."  "  (joMtloai  ai  momeotoat  u  the  very  exitteace  at  •efateal 
caataWty,  or  vast  aa  that  of  the  very  eiJtCeace  of  aalvenal  pi  nhiliiia 
tloa,  or  free  will  depend  oa  Ita  Inierpretatleo,'*  i.  <.  of  dtact.  **  Hair 
tUnUBg  exUu  aa  a  special  Uamalerial  prooew  akma  ride  of  material 
procetwi  "  the  author  doe*  not  fally  ondentaad,  57M.  aad  deeldea  tor 
fwadom;  **  bat  ttaem  the  giooada  for  fala  opbdoo  are  allili  ai  nAv  thaa 

573. 
I, 
to 
timid,  apol*- 
B«fe,  tetf-eBBictaat  aad^  aelf-eeeKiadSccary  here,  tfe  trcara  over  aad 
ovar  Mala  to  thit  fat  the  form  of  **  altraeirchral  eaodtttona,*  **  traaaoan- 
deataTthlakSBC  afcac,"  the  "  C  that  kaowi  the  me."  the  tame  brain  aah- 
ativhift  omoy  coaadooa  telves."  nowhere  stalwartly  aamrtiac  Uapaao- 
matology,  bat  onteatathmtly  wflmtag  to  riag  op  Che  ttaaapareat  airfa 
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ntaaom;  **  oat  amoe  tne  grooaoa  xor  ma  opuuoo  are  ■iniiai  tatam  tna 
pnrohok^gical,  he  prefert  to  exdode  them  from  the  pcaetat  book,"  571 
Sach  tcattcrad  reCenaeea.  to  which  Biaat  ba  added  dw  om  muled, 
«e,  aaoceralacthe  ipMt  of  Che  dead  Ftcach  doctor,  ft  k  Impoarihle  I 
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•tmife  neglect  of  fuudamcnta)  biologlcat  principles,  etc.,  are  dov  all 
•zpwliied.  8oine  of  the  most  laitj  branches  of  the  psjrchologlcal  tree 
are  neglected  or  muttlnted  In  the  [otereftt,  coatcloosly  oruDcoascloutly, 
of  the  auUior'a  atrong  undertow  of  anlmlAtlc  propeniiltlea.  We,  too, 
believe  In  soul,  but  not  la  h  way  which  intcrferet  with  cauftitlon  or  the 
coDierration  of  energy.  A«  conKclouiiaei(<t,  he  thinks,  need  only  tip 
molecules,  so  soul  iioctiR.  It  l<t  pU-tuloil,  only  to  prolong  the  flxatioti  time 
of  ii[)oataDloaa  attention.  If  coii<iL'louiin4:-K<t  can  tip  moleculeii,  what  of 
Uic  *'ch»*m*'  80  orthoJoxly  pmphaslzeil  between  brain  acd  p»ychtc 
state;  may  It  not  tip  a  table,  at  least  If  it  be  accurately  enough  bal- 
anced; and  how  Is  Itt  force  appllwl,  or  I*  the  brain  "  boied  and  blank- 
eted" like  a  medlatn'fl  cabinet  to  cunningly  defv  our  peering  curiosity; 
was  It  with  thl9  cunsclouAuesH  that  physical  uilractea  of  old  were 
wrought:  can  It  act  telepathlcally?  There  In  at  least  nothing  against 
anv  or  all  of  the«e.  To  appeal  to  consclouflneii«  as  a  physical  cause  Is 
to  Invoke  the  chaos  and  old  night  of  spiritualism,  iiolding  firmly  to 
the  views  of  it  we  expressed  In  tlic  lirtit  number  ut  this  journal  (sec  vol. 
1,  So.  1,  p.  li^),  we  cannot  accept  the  smallne.oA  of  cms  baby  (1.  IVl), 
as  any  excuse  for  its  tllegUltuucy  or  its  depraved  heredity. 

This  is  through  and  through  a  *'  tendence^'  book.  Its  very  tnconsls- 
tenciea  and  tDcohereuctcs  nut  only  reflect  but  greatly  magnify  all  the 
unrest,  distraction  and  conflicls  of  the  present  hour.  The  author  U  a 
veritable  storm-bird,  fuHclnatcd  by  problem:^  most  impossible  of  solu- 
tion, and  surest  where  jtpfvclalirttA  ami  (;xperta  In  hU  own  field  arc  most 
In  doubt,  and  lindiuu  It  very  hard  to  get  up  lutcrt-st  In  tlie  mo«t  import- 
ant nutters.  If  st>ttle<l  and  agreed  to,  AVen  to  stale  them  well.  Open 
quCHtiuiis  tiaujit  iiud  tuuiil  him,  and  someUines  become  almost  neurones. 
Although  his  partlzanshlp  sometimes  lacks  poise,  repose  and  even  phllo* 
aophic  alguity,  yet  in  Its  most  extreme  and  blindine  Intensity  it  often 
be^'omcA  a1mo.4t  raagnifloent,  even  where  It  Is  ufltner  scionce  nor  phi- 
losophy. Assuming  as  the  three  fundameutal  poi^tulatcs  whose  fonoda- 
clone  he  wilt  not  explore,  brain  states,  conscious  ttatas  and  an  alteHor 
self!  and  abhorriug  as  the  very  powers  oC  darknota  Crom  the  pit  tbe 
words  unconsciousness,  unknowable,  If  not  even  unknown.  In  all  their 
application,  his  gnostic  pii<islon  will  not  be  put  ofT  with  hny  appeal  to 
an  higher  ami  future  synthei«ls.  AU  this  is  *' spiritual  chloroform,"  a 
*'  device  for  making  a  luxury  of  Intellectual  deioat."  "  Belter  live  on 
the  ragged  t'dge,  Hett<>r  gnaw  the  flie  forever,"  even  though  this  lie  a 
t'con'iUutionaTinflrmlty."— I.  17'.t.  Where  can  be  found  a  better  type 
of  what  Hpgpl'ft  phr<Rr>menologv  characterizes  as  the  stage  of  '*  unhappj 
coiisciouBnPBS?"  This  dhtnu'tlon  In  reflected  I u  the  form  and  style  Of 
the  iHxik,  which  Is  at  every  point  in  no  h'^s  Ktrange  contrast  with 
the  work  of  the  ordinary  text-book  mak'^r,  than  It  Is  with  thb  patlaitC 
iDvestlgntion^  of  the  laborstory,  which  must  seem  both  alike  tedknu 
to  such  au  author.  There  are  uinny  brlillanl  and  original  pages,  huD- 
dreds  of  pages  of  admirably  sriectcd  quotatioaa  and  translatlonn.  a 
large  train  of  footnotes  and  afterthoughts,  often  most  happy  and  belp- 
fal,  and  often  undigested  and  unaaslmllated,  repreaeutlng  successive 
8tag<«  of  ripeness  or  information,  so  that  ocoaalonally  errora  carry  their 
own  medicine  on  the  same  page  (f.  jr.,  Wle«roann*8  corrertWe,  ntit  real- 
i/j>d,  of  ne«^»>i"«ary  tnifhs;  (i.  Allen's  point  about  id)o«yncraay,  031,  or 
Itomaues.  678,  the  bearing')  of  which  are  not  fully  seen  or  feit.>  Tbe 
book  couiil  have  l>een  nomewhat  lessened  In  size  had  the  author  r»* 
corded  the  results  of  private  thinking  Instead  of  so  often  writing  hlm- 
aelf  clear.  The  further  tran^fofmaUOM  ot  change  and  growth,  which 
are  not  complete,  ur  the  further  a^loatmenta  between  the  three  prlnct- 

ftles  may  conslili'rnbly  revUe  the  presftnt  conclualonn,  and  we  shall  aweiC 
heenUlor'a  mctaphy'iilci  and  rthlct  with  Intfrest  later.     The  rlpeDeee, 
repoie  and   [lerfect  mental  dlgestiou  of   Lotw,   who  abhorred  vnrf 
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flavor  of  rococo,  cclcctlcitni  or  extravaKaoce  of  exprcBsIon;  or  of  our 
own  Charl^f  Pcirtv,  who  tuime  hln  own  Kinoke,  ami  tallu  with  UiR  rlAe 
riither  ibao  wktii  ibe  ifhot  gun,  or  water  lioHc.  are  most  cuntnutcxl  with 
this  author,  ftod  ntoot  deiilred  In  this  confoMHl  Rnrt  dUtractln^  fleld. 

For  our  put  we  do  oot  wish  to  balaoc-c  aod  foreclose  Hccoucts  be- 
tween braiD  and  kouI  yet.  Rven  to  attempt  this  Ja^t  now,  wheo  from 
the  oeural  and  also  from  the  psychic  side  both  ctiaofce,  proKresa  aod 
promise  are  greater  than  fiver  before,  [f  wor.=e  thAii  waste,  it  in  philo- 
sophic and  Fcieutinc  precoi-ity  aod  tack  of  ttelf-coatrol.  Bat  to  force 
an  adjastment  between  mind  and  matter  bj  excluding  &n  pRjchic  ele- 
ments from  the  sinipkst  forms  and  functivus  of  orifaDi^me,  aod 
making  a  (.'artesian  pnrrf^ndffr  tn  pbTAioloeical  mechanifm.  ciilciilated 
to  lesECa  pBfcholoj£ical  interest  la  these  nclds,  on  the  one  hand,  and 
aRcrlbIng  H  cnaftatlTd  agency-  to  conffcloug  states  in  a  way  to  Interfere 
with  the  conservation  of  energy  iind  the  belief  In  the  perfect  rtiK°  of 
law  and  order  In  the  brain  nn  the  other.  Is,  we  believe,  bad  science,  bad 

Shilosophy,  and  bad  religion.  In  place  of  this  tortured  and  tortaoos 
uallent,  or  trtadtsm,  both  tendency  wirhnut  and  temperament  within 
Incline  us  to  repose  in  faith  In  a  faiure  monistic  synthrnls.  In  which 
both  law  and  freedom,  mind  and  matter,  ImmaDence  and  transcendence 
will  lose  cheir  partial  aspects  and  stand  revealed  as  parts  of  a  snblime 
whole.  The  last  few  years  have  »een  grent  changes  io  the  spirit  and 
temper  of  sclentiflc  workers,  and  all  the  currents  set  In  this  direction. 
"Whatever  may  l>e  true  of  the  routine  professors,  or  of  the  popular 
writers,  it  may  already  t>e  said  (In  the  direction  of  the  phrase  "the 
uiidevout  astnnonier  Is  n)a<P')  that  hcleotjflc  Inve-itigation  discovers, 
and  men  of  real  research  work,  with  a  spirit  of  reverence,  and  a  sense 
of  unity  and  law  at  the  root  of  things  and  pervading  every  action  and 
corner  of  space,  that  is  religious  to  the  cure.  In  every  sense  which  the 
best  plillosophy  of  religion  makes  basal.  They  live  aod  work,  oflcn  in 
obscure  places  In  the  Held  of  science,  animated  by  belief  In  future 
synthe(»en,  both  small  and  great.  If  the  ultimate  synthesU  be  monistic, 
It  need  not  be  so  much  tne  monism  of  contemporary  achoois  as  the 
modern  psychological  and  even  ethical  equivalent  of  the  sublime  mono- 
tlielsm  of  the  Old  Teatameat,  liberaliv  and  reasonably  Interpreted. 
Psychology,  we  bellCTC,  Is  even  to  be  the  means  of  rescuing  religious 
oracles  from  dcgredatlon  and  re-reveaiing  them  as  sublime  ethnic  verbal 
editions  of  G'kI's  primative  revelation  in  his  works.  It  will  also  show 
what  Is  in  man,  and  may  some  day  become  veritable  anthropology,  the 
science  of  man  iu  (act  as  well  as  In  name,  a  gospel  of  love  auirwork, 
where  the  heart  Is  not  snbfirdlnated  to  the  head,  and  the  emotions  are  not 
allChted,  or  the  great  oDiicnl  lesion  of  herr^litary  good  and  III,  psycho- 
geDeils  aDd  adolescence  doubted  and  disparaged,  ^^tcnd  of  the  modora 
detgeoerate  and  exiguous  forms  of  the  originally  most  stimulating 
"  theory  of  kuowledee  "  now  grown  so  scholastic  and  dehiUtatlug  if  not 
pofcitlvely  harmful  In  occasional  teachers,  pupils  and  lustltutTons  in 
ways  we  shall  try  to  describe  later,  the  new  psycholc^y  of  the 
present  and  future  Is  based  less  upon  introspection  than  upon  observa- 
tion, experiment  and  experience,  individual  and  ancestral.  Siim,  ergo 
cogtio,  mi|j;lit  have  bt^cu  one  of  lis  texts.  The  u^xt-books  It  needs  are 
Utuetrntca  by  .lastrow's  recent  Httle  hand-book  coDcernli>g  reaction 
Ctmea,  In  which  the  main  facts  and  conclusions  lo  the  field  are  conven- 
iently presented  and  not  scattered  among  the  various  si>ecu1at!ve  ques- 
tions on  which  they  are  thought  to  have  bearing.  This  method  involvea 
more  labor  with  detaiti^  anil  Is  jilaiuer  and  humbler,  hut  it  is  this  method 
of  self-control  and  subordination,  carefully  adhered  to  also  by  thla 
Journal,  that  hats  commended  the  scientific  metli'id  In  psychology  to 
the  conlldence  of  conservative  udmlnl-itrative  boards,  and  by  which  its 
recent  remarkable  academic  exteuslon  iu  the  universities  and  colleges 
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of  tbte  couQtrj  have  been  made.  It  Is  premature  ApecuIatlTe  Tleva  Utab 
these  boardn  juKtly  fear.  A  book  ao  IndlTldoal  In  its  it7le  and  method 
will  luevitably  invite  attention  more  and  more  to  the  peraonallly  of  the 
author.  It  U  jiiAt  theite  elementH  aod  IdlosyncmBiea  ttiat  will  be  valuable 
muterial  for  the  lndui'tiv«  uiethoils  of  the  future  in  payuhology. 

In  what  we  have  aultt  wo  luvc  been  ffulltf,  however,*  of  looUnx  a  gift 
borse  In  the  mouth.  Manv  wore  too  busy  with  ealarelQg  the  llela  by 
in ventl Rations;  other*  lacked  the  range  of  view,  or  llteiarv  atyle.  *o 
that  the  adviiot  of  a  good  text-book  maker  had  been  longed  for.  Dr. 
James  lackti  the  junt  proportion  of  Profeaaor  Ladd,  but  opena  co  the 
English  reader  much  iivw  icrouuil,  and  hl<t  familiarity  with  many  of  tlie 
faetA  he  doeR  deiitTlbe  Ifl  grearer,  but  they  are  strung  on  theory  like 
Dewey  (ns  they  arc  not  In  Ladd,  whose  objectivity  In  admirable),  and 
there  In  much  lesA  vUu{)eratlveuess  than  la  Buwne.  Dr.  James  la, 
bowever,  more  alluiulming  anil  sugg€<»tivo  than  auy  of  them.  His 
breadth  and  hreexlnrsn  andlarge  philosophy  and  comparative  itand point 
Is  now  one  ot  the  chief  ovedH  In  thi«  fluid.  Even  to  attempt  to  har- 
monize old  and  new,  Aclem«  and  lntrop^]>ectfoD  Is  an  Inspiration.  Those 
RubJectH  that  are  trouted  rr«n  amore  are  adinlrably  presented  (aa  e.  jf.  the 
opitieai  parts),  and  there  if  a  literary  form  that  seta  off  evcr^hing 
which  none  of  the  rest  can  equal.  The  author's  expeKeucc  a  a  teacher 
has  been  long  and  variod ;  hU  love  of  his  subject  U  deep.  tlU  acutene&s 
and  vigor  uf  lutelllgeuce  and  ludepcudenee  are  rare.  From  drymat 
and  routine  he  Is  as  far  as  It  Is  well  possibly  for  a  professor  to  M  and 
still  keep  In  academic  traces.  Uoreover,  thU  la  not  one  work  among 
many  of  a  worn  writer,  but  however  much  he  may  write  later,  this  will 
rcmaiu  the  one  life  book  ot  an  able,  well-tralued  aud  matarc  man,  who 
has  gathPted  himself  well  together,  re^^dlicd  all  former  jtapers,  bal- 
snced  accounta  with  the  literature  on  IiIr  ilneti  welt  up  tu  date,  and  here 
deliberately  tttdulgei^  ui>l  only  without  n*9erve  but  with  AusgelataenhrU 
in  whiit  l^otze  called  tlia  supreme  felicity  of  self-expression,  which 
temperament,  power  of  language,  and  hU  favorite  subject  of  «t:-lthood 
and  ppychic  state  cumbine  tu  make  as  full  aud  utter  as  self-expression 
can  well  be.  Both  merits  and  defects  wem  never  more  extreme.  The 
■critic  must  blow  hot  aod  ooUl,  because  "■  where  tt  U  good  It  is  very  good 
and  whcrv*  it  i^  Imd  it  Is  horrid."  The  good,  however,  U  )*o  verv  lar^Iy 
preponderant  that  mauy  If  not  most  o?  the  gravest  errors  and  defects 
might  be  nt)minat«>d  En  H  radically  revtse<l  edition.  Tt  Is  in  the  earnest 
hope  th.it  this  will  be  done  llwt  we  Ixavo  dwelt  so  fully  upon  them. 
There  Is  too  little  claim  put  forth  for  originality  In  some  f  undameutal 
matters,  and  the  combination  andproportion  of  parts  could  not  help 
being  new  in  mnny  particulars,  we  are  glad  to  give  to  an  effort  we 
have  oarselTet^  found  bo  stimulating  the  space  at  le-ast  it  deserves.  It 
marks  a  distinct  advance  In  the  teaching  and  study  of  the  Bubjuct  In 
this  country.  It  Is  on  the  whole  and  alter  all  the  best  work  In  any 
language,  and  we  earnestly  adWse  every  one  with  the  least  Interest  in 
psychology  to  own  and  study  It. — [Ed. 
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The  Psychotof^cal  Society  of  Moscow  hu  180  membcn  (10  honoritry 
members— Bain.  Sidgwtck,  Zcller,  Wundl,  HelmboUz.  I>aBol*-Kcy- 
mond,  nibot,  Ricbet,  and  two  Rmuian  pTof««Mrii,  with  Mr.  Trollxkf, 
Uie  fouudrr  of  the  society).  It  was  founded  tn  1886.  The  first  presldvat 
was  Mr.  Troltzky,  who  was  sncoeeded  in  188S  by  Profeasor  Nlotaolaa 
Orote  of  the  L'nlvprslty  of  Moftcow. 

The  society  was  organised  for  the  dIscus«Ion  of  problems  Id 
psydwlORy,  Its  foandatloo,  Uieory,  appllcatious  and  history.  It  has  also 
alscnaaea  problems  In  philosophy,  logic,  moralii  and  the  philosophy  of 
law,  esthetics  and  i>cdaf;;ogy.  More  thaa  fifty  meetings  have  l>eeD  held, 
(tbirty-seTeo  of  which  were  la  the  years  18m~B0).  iTtinj  members  of 
ttie  society  have  made  62  commaulcatiouB.  Of  these.  10  referred  tv  tlie 
history  of  philosophy^  SA  to  problems  In  psychology,  7  to  hypDOtism  and 
piycho-physlcs,  5  to  ethical  subkcts— iocludlug  a  ctHiunanlcaUon  from 
Coant  Leon  Tolstd  on  the  the  problems  of  life. — beddes  p^wrvon  meta- 
physics,  methodology,  esthetics,  psychiatriv,  etc. 

since  18SS,  the  socli'cy  has  published  three  volumes  of  Its  Trans- 
actions ;  one  volume  on  the  Philosophy  of  Schopenhauer ;  one  volnmc  of 
lS%DslatlODs  of  the  IVotejcompna  of  Kant,  and  ou«  volume  of  six  oom- 
manicatlons  on  the  Liberal  Art«  by  different  members  of  the  society.  We 
are  now  ftngagt^i  upon  a  fourth  volume,  Translations  of  Certain  Philo- 
sophical Works  of  i.eibnhz. 

Since  Nov.  I,  ISJ^d,  I  have  founded,  under  the  auspicea  of  the  society, 
the  joaraal,  "Problems  lu  Philosophy  and  Psycholon,*"  devoted  to 
original  contributions,  orltii-nl  and  historical,  on  the  different  questions* 
Is  phUosophy.  From  four  to  t-ix  nambers  are pnblUbed  during  the  year, 
and  the  subscription  lint  sliv&dy  i-oaiains  1400  names.  It  has  been  very 
fjsvorably  received,  both  by  the  members  of  the  society  and  bv  the  Rus- 
sian presA.  The  journal  U  edited  by  Mr.  S.  AbricosolT,  a  memoer  of  the 
societv. 

Kaon  year,  on  the  34th  of  Janaary,  the  society  holds  a  meeting  to 
which  the  public  are  admitted,  when'  from  ■'UX>  to  700  people  assemble. 
The  other  meettnn  are  sometimes  oih^u  iind  i>omelimeaoloaea  to  the  pubUc. 
The  commnnioanoos  are  dlfcussfHi  at  length,  the  meetings  lastlngfram 
three  to  four  hour?.  The  members  arc  gpecialUlR  in  their  lioee-  There 
areSOeachinphllottophy  and  medicine,  and  20  iarists,  besides  historians, 
ptaUologtets,  mathcmaticlano  Rud  oaturaU.«ts.  lu  addition  to  tliese,  there 
are  90  amateurs  who  are  aivocliite  memtierfl  ouly. 


The  editors  of  the  ZHtshrift  fiir  Psffholoffte  have  added  to  the  nsefal- 
nesB  of  their  already  valuable  periodical,  by  sppeudloe  to  it  an  extended 
bibliography  of  recent  literature  on  psychology  and  related  topics.  'Iliis 
they  propoee  to  do  annually.  The  present  Installment  for  the  ye^r  IRfS 
corera  with  Its  analytical  table  of  contents  and  Its  alphabcticHl  index  of 
avttaors  some  flity-six  page^  and  eight-hundred  and  uincty-nlne  {rem*. 
Somewhat  of  the  scope  of  tlie  undertaking  appears  from  the  headings  of 
the  fourteen  general  Bc<.-tiouB  Soto  which  the  literature  Is  divided.  1, 
General;  3,  Anatomy  of  the  Central  Nervous  System;  3,  Physiology  of 
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the  Central  Xetvono  Sjitteni ;  4,  SeDestionn  in  Generkl ;  6,  Ptiyiiio- 
10f(ical  and  FsycholoKk-al  Optici;  6,  Physiological  and  Psj-vho- 
logical  AcfuiRtlcB;  7,  Other  Sppcific  Scns«tion»;  8,  Pfrcpption  of  Sp«re, 
Time  and  Motion:  U,  Con^ciDUHness  and  the  Udcodbciou?,  AttcntioD, 
Slwp;  10  Practice  {U^hunp)  and  Awoolatioo;  11.  Ideas  and  IdeJi-coro- 
plexee  ;  12,  Emotions;  \3,  Mutioae  and  Actions  ;  14,  N'euro-  and  Pgj'cho- 
Patbology.  Most  of  thefl«  Hie  further  divided  Into  numeronsBuh-headx, 
Taken  ultofcetlicr,  the  biblioKraphy  Is  a  most  Impressive  witness  to  the 
present  activity  In  psychology  and  closely  relatecl  Itneft. 


To  tkit  Edttnr  : 

May  t  ank  your  aid  In  maMng  the  foHowIng  anncMjncement? 
A  grant  has  beeu  made  for  the  equipment  of  tlie  laboratory  for 
experimental  pnychology  at  the  Toronto  University,  and  I  fhould 
be  glad  to  correspond  with  students  or  Inveatigators  who  are  pro- 
jecting researches  in  any  bmnvh  of  this  oubjoct.  Apparatus  which 
they  need  may  be  purchased  from  this  grant,  to  be  used  oy  auch  investi- 
gator') in  tbi^  labomtory.  The  iulcntlon  is  to  make  the  Isbornt^iry  as 
useful  as  pusi-ible  for  the  advaiicenient  of  the  Science,  and  It  Is  tliouKbt 
that  this  utility  may  be  best  served  by  aidiag  a  few  who  may  be  hiD> 
dered  In  original  research  by  lack  of  facilities. 

Tlie  ap  propria  tenets  and  imporTance  of  such  researches  and  the  ad- 
vt&abilUy  of  undprtaking  them  under  thl«  grant  will,  in  each  case,  rest 
with  the  Department  of  Psychology  here. 

If  in  time  cho  results  should  warrant  It,  I  assume  the  reaponalblUty  of 
aaying  that  thf  t^xpeuse  ol  publlaUlug  them  will  be  met  by  the  De- 
partment of  Kducation  of  the  Provincial  GoTeroment.  Application 
ahonid  be  made  as  early  aa  posalbte. 

Yours  tnilv, 

I'ituP£SS0R  J.  Uakk  Baldwtk, 
Toronto  UnlversUy, 

Toronto,  Ont. 
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Warren  P.  Lontbard^  ML  D.    34. 
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ConltniuUon  by  C.  F.  Bodgt,  P%.  D.    149,  343. 
A  SutrLE  AND  Inexpensive  CoBONOSCorE.  H.  C.  San/urd,  Ph.  D.,  174. 

OB5F.nVATIOV»OIf  COLLEOB  SENIORS  AND  ELECTTVKS  OI  PSTCnOt,OOI- 
CAL  SUBJF.CT9.     K.  A.  Kirkpatrif.k,  188. 

Oh  thb  Brain  anv  Sense-Oroans  or  Lacra  Bripomam,  H.  B.  Don- 
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A  Counting  Attachment  for  toe  Pendulum  Chrohoscoi*e,  waitam 

Noye9,  M.  D.,  387. 

Automatic  Muscular  KovncxKra  among  the  Ikbanx,  C.  P.  Ban- 
croft, It.  D.f  437. 

On  the  Pbtchoi-oot  of  Time,  Berben  NichaU,  453. 

Oh  tce  Becovert  u>-  :^timulateu  Ganglion  Cklls,  C.  F,  Bodge,  Ph. 
D.,  630. 

PSVCHOLOGICAL  LITERATURE. 

Abnormil  Psychology:  Case  of  halluclDacloD,  435;  coosuft  of  hillucl* 
natloQfi,  2e'J;  hallucluatlon  of  Uic  muscle-^enw,  137.  See  also.  Mor- 
bid Psychology. 

Anthropology, '270,  27'i;  crImiDal,  see  CrimiDat;  of  birch,  203;  of  tho 
sex  relations,  353;  aDlmlRm,  37^;  folk-lore.  370,  371 ;  raeotal  testa, 
383;  polflounj  arrows,  371;  prlmlllve  architecture,  271;  school 
anthropometry,  391. 

AssocUtloD.  144,  384. 

AttentioD,  130,  383. 

Ctiarltlea,  397,  403 ;  eodowed,  403 ;  scienClflc,  403 ;  causes  of  poverty,  401 ; 

public  nsllef,  397,  309. 
Children,  experiments  on,  433;  movemeDts  of,  373;  results  of  physical 

exAiuioatloD  of,  in  schools,  SOI. 
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Comparative  psycholr^y :     Anatomy  of  compound  eye,  189 ;  phyitology 
of  the  Inaect  eye,  306;  perception  of  ll^ht  with  the  aUn  in  bUod 
prot«uji,  'ill ;  micro-organ lAmx,  106, 126, 123. 
Craniometry,  328, 115,  238. 
■Criminology,  114-128.  319-340,  3e&-406. 

Crime  and  epilepsy,  121 ;  and  geoias,  221 ;  aad  hypootlsmt  IW. 
323,  2.M;  and  inebriety.  120;  and  Insanity,  130;  chronicles  of ,  1S4 ; 
among  the  Creoles,  230;  Id  Brest,  389;  In  France^  388;  in  France  and 
lUly,  331 ;  crime  and  society,  339,  391 ;  statistics  of,  133, 133,  389. 

Criminality,  theories  of,  120. 

Crtmloal  psychology,  130,  131,  339;  criminal  type,  117;  criminals, 
-883,  39'>;  and  noclety,  113,  119,  124;  anthropometry  of,  320,  Bertil- 
llon's  system,  123;  horn,  385;  cerebral  anomalies  of,  338,  3.17;  cra- 
nl&l  anomalies  of,  235,  33fl;  effect  of  environment,  118;  physical  and 
psy<diic  pecutiarliiea  of,  115,  110,  331;  physical  tnlnlng  of,  133; 
recidivism,  123,  391. 

Murder,  psychic  contagion  of,  338 ;  mntilatlon  of  victim  after,  3S9. 

Penology,  117,  122,  134,  386:  civil  reparation,  387;  crlmei  mnd 
penalties.  134;  death  penalty,  390;  electrical  execatlon,  138;  forced 
lattor,  387;  Incorrigible  crimloala,  388;  International  Penal  Law 
AssocUtion.  386;  Gorman  acctloo  of,  388;  punlsliment  of  young 
criminaU,  387 ;  reduced  rcspOD»lbUity,  148. 

Pri-sons  nnd  prison  systeniR,  134,  334,  33.5,  340;  female  life  in,  340. 

ReformacloD  of  the  criminal,  394;  indeterminate  sentence,  333; 
reformatories,  121,  240. 

Education,  273;  of  Laura  Brldgman,  273,430;  sex  In,  359;  resulta  ot 

physical  examination  of  school  children,  3fll. 
Emotions,  111,  112;  courage,  4.14;  love,  353,  £S3. 
ExperimenUl  psychologv,   12«-137,   107-212,  377-388,  572-578.     Circalt 

of  couttclousiiuuM.  431 ;  contrast  ai  the  result  of  adaptation,  133; 

crystal  vUlon.  138;  menul  tests,  383.    See  also.  Physiological  psy- 

ctiology,  Psychophysic  law,  and  Senses. 

Fatigue,  377,  379;  of  nerve  flhres,  fio6. 

Heredity,  97-114,  241-268;  and  alcoholism,  404:  and  marriage,  383;  and 
pauperism  and  crime.  281,  399;  inheritance  of  acquired  character' 
istlos.  104.     See  also.  Sex. 

Hypnotism,  bibliography  of,  429;  and  crime,  13S,  333,  2M;  treatment  ot 
dlpitomanlu  by,  404. 

niuslone,  207,  433,  S73. 

Memory  for  serie<i  of  sounds,  390 ;  time-relntlons  nf  the  memory  image,  374. 
Mlsoellaneoua :  139-143,  268-37o,  439-t33,  578-591;  Biological  problem 

of  life.  142 ;  Kthlcs  of  evolution,  431 ;  Genius.  331 ;  Homeopathy,  431 ; 

Ideas  of  phantasy,  139;  Law  of  Imitation,  287;  Social  problems.  408; 

Transactions  of  Assoc,  of  Amer.  Phydclans,  M;  Philosophy,  364; 

falstory  of,  270;  Proper  names  In  medical  nomenclature,  148;  Tk$ 

Monitt,  430;  ZettscAr{/I/iJr  PajfcholoffU,  387.  4.13.  592. 
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Horbid  pitycholoj^y.  DlBeuwt  of  the  eocepbaloQ :  Aiia>8tbe*^la  from 
cerebral  leaioDs.  87;  aptaasU,  289,  3t)d;  cerebellar  tiunnr,  375; 
by droccpbaluB,    H9.    I>l»ea»e«  of  Use  spisal  cord,  663. 

IdioM,  bralD»  of,  69, 90,  91 :  craDtal  aaomsllcs  of,  328. 

InebrloCy,  128,  220,  889,  403-105 ;  alcohol  and  heredity.  404;  efTect 
of,  OD  the  brelu,  227;  dlpsomanU,  -105,  treats  by  taggcatioo,  404 ; 
responsibility  of  drunkards,  401. 

Nerrnue  dlspnuen  and  dtiieatie*  of  the  lez  organx,  250;  ataxy,  4.')3; 
hysteria,  t:t5 ;  catii>«ii.  137 ;  hysterical  aonflthCBla,  135 ;  i  ruphic  ledloDs, 
96;  oeuroses  and  pcBslmUin,  13S. 

Sec  also,  Abnormal  peycboloffy,  Nervous  Bystenitajid  f^ycfalatry. 

Nenrous  System,  87-97,  182-197,  371-377.  M4-W7;  bUtogeiMals  of, 
M4 ;  comparative  anatomy  of.  92;  neorokeratln,  191.  Central  iier> 
vous  system,  anatomy  of,  667;  comparative  physiology  of,  182; 
histological  methods  for,  M,  D«,  192. 

Encepbaluo :  Ana'SthcsIa  from  cerebral  lesions,  87.  Brain,  ab- 
Doruialliied  of,  In  Idiots  and  imbeciles,  SO,  01 ;  comparative  anatomy 
of,  193.  376,  377,  652 ;  effect  of  alcohol  oo,  227  ;  nomenclature  of,  R57  ; 
brain  physiology  and  psrchology,  550.  Brooa's  convoliitioo,  372* 
Callotum,  sectioning  of,  376.  CellR  and  fibres,  102.  Cerebellamf 
aOHtomy  of,  546:  loss  of  fibres  In,  87;  cerebellar  tumor.  373.  Cere- 
bram,  arteries  of,  SO;  dof^a  without,  88;  acquired  cerebral  defecc«, 
562.  Cortex,  degenerations  following  lesions  of,  189,376;  foDctlons 
of,  653;  origin  of,  552.  Chiatma.  375.  Cinffalum,  553.  Piaaural 
diagrams,  373;  fore  brain  In  the  embryo,  193 ;  frontal  lobes,  anat- 
omy or.371.  Locallicatiou,  188, 373, 374.  Oculo-motor nerve. number 
and  size  of  Hhn*  In,  94 ;  nucleus  uf ,  93 ;  optical  centre  and  eye- 
movements,  373 ;  sensory  fibre*  in  the  encephaloo,  87;  SMa  acua- 
tka  and  leimnuctu.  540. 

Spinal  cord,  anatomy  of,  547;  comparaUve  anatomy  of,  93. 
Columns  of  Gol).  653.  Fibres  In  the  spinal  cord,  140.  Knee-jerk, 
anatomical  findings  In  loss  of,  92.  HanvlerV  constrictions  In,  553. 
Secondary  degenerations,  355. 

Peripheral  nerves:  Cerebral  nerves.  93.  Peripheral  ganglia, 
373,  556.  Kerve  fibres,  87,  94.  96,  650.  Spinal  nerves,  93.  Trophic 
nerves,  96 

Notes,  114-148,  SS7-29J,  433-436,  592-B93. 

Pauperism,  398 ;  and  crime,  301;  and  heredity,  399;  statistics  of,  401. 
Tramps,  402. 

Physiological  psychology :  effect  of  circulation  and  breathing  on  psycblo 
processes,  1.10,  i;i6;  knee-jerk,  92,57";  laboratory  of,  at  Bome,  433; 
sleep.  136;  speech,  289.  See  also,  Children,  Experimental  psy- 
chology, PsychophyslcB,  and  Senses. 

PaychiBtry,  137-138,  2i:^2]0,  269,  406-120,  557-572;  dangers  of,  to  the 
physician,  148;  effect  of  Impriionment  on  the  insane,  148;  crani- 
ometry and  mental  disease,  228;  dipsomania,  405,  treatincnb  of  by 
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BUgf^estloD,  404:  ecstasy.  251;  gencnU  paralyiU,  SA7-S72;  alleged 
recoveries,  667;  antlByphllltlc  treatment  In,  56B;  aphasia  In,  666; 
compUcatluDB,  &64;  early  stages,  657;  manner  of  death,  563;  ovular 
gyrapioms,  6(tJV687;  patbulogy,  ^60^63;  sargtcal  treatment,  S68. 
Heboldophrenh,  314.  In<sane:  criminal,  148;  in  the  coonty  poor 
bonsep,  291 ;  hallnclnatiODii  of  muscle  senftc  in,  137.  Insanity:  and 
ouif  |>sr/orant,  664;  toss  of  mrebellar  fibres  In,  87;  New  York  .State 
report  on,  400;  of  RnosMau,  406-429.  KaUtonla,  913.  Melancholia, 
S16.  MenHtmol  Innnnlty,  24fl.  Morphlnomanla,  274.  Paranoia, 
317.  Periodic  IneanltleA,  240.  Pftyclilc  infection,  137.  Sexnal  psy- 
chopathology,  261.  Statiscicf,  318.  PulmoniUs  in  paralytics,  565. 
Verbigerutir>UT  137.      Verrticktlieit  and  Wahnginn,  218. 

Psychology,  4.'iO;  and  brain  physiology,  r^SO;  in  American  Colleges  and 
UniTersitiea,  275-286.  Cturk  Univ.,  284,  Coiambia,  277.  Har»ard,  378, 
Indiana  Univ.,  283,  New  York  Col.  for  Training  Teachers,  277,  Sur- 
geon General's  Office,  280.  Univ.  ol  Penn.,  281,  L'nlv.  of  Neb.,  376, 
tlnlv.  of  Toronto,  285,  693,  Univ.  of  Wis.,  375,  Yale,  279;  In  Raula« 
692;  laboratory  of  phy.<i!oIogical,  at  Rome,  4.^;  manual  of  empiri- 
cal, 140;  object  of  pAycholngleal  Investigation,  131);  of  Jugglery, 
272;  of  prejudice,  272 ;  Principles  of  (Prof.  James),  551,  578. 

Pcydjophyslcs.  433;  In  vision,  132,  20^,  ^7;  new  method  In,  200;  Neg- 
ative seoeations,  288,  386. 

Reaction-times,  134,  382,  577;  time  relations  of  mental  phenomena,  374, 

578. 


Benses.  Hearing:  colors  and  tones,  206;  Ultulons  of,  673;  Interval- 
sense,  134;  location  of  beats  and  dtfTerence  tones,  383;  space  eenae 
of  the  ear,  132,  672,  S73. 

MaBcIc-ficnse,  137. 

Pain,  111. 

Seeing:  Acuteness  of  vision  with  colored  lights,  381.  Aftei^ 
Images,  289,  290,  binocular,  206.  Bluooutar  color-vlBlon,  20G.  Color- 
blindness, 575,  57^;  peripheral,  204,  674;  Colors  after  retinal 
fatigue,  576;  aud  toneH,  306;  Herlng  vs.  v.  Kries  on,  201 ;  in  Indi- 
rect vision,  203,  u74:  contrast,  197,  300,  388.  674.  Eye.  comi»anitJve 
anatomy  of,  188,  208;  histology  of  the  retina,  188.  Optical  illu- 
sions, 207,  433.  Primary  colors,  206.  Retinal  light,  387.  Visual 
perception  of  space,  131. 

Sensory  control  of  mntoular  movements,  289. 

Smell,  Ul. 

Taste,  organs  of,  193,  196 ;  sensations  of,  434,  43fi. 

Temperature,  sensations  of,  291. 

Time-sense,  129,  211. 
Sex  and  Heredity,  90-114,241-366.    Abortion,  363.    Adolescence,  36B. 
Birth-rate,  263;    Cell,  consciousness   in,    109;  experience.  90,  103, 
108;   physiology,  143;   psychology,    108;   somatic  and  r«prodoo- 
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U.— Names  of  Authors. 

(The  nunes  of  thoM   who   have   contribated  original  matter  an 
printed  In  smali,  capitals.) 


ActoUf  260. 
Albertonl,  206. 
A]11aoD,  14S. 
d'ArBonTal,136. 
Anbert,  389. 
Anbry,  228. 
Azenfeld,  aOO. 

Baker,  121. 

BAij>wiSf  386, 69S. 

Ball,  374. 

Bancroft,  437. 

Barazer  £63. 

Bartel,  349. 

Batteett,  ^62. 

Beevor,  5&3 

BeQedlkt,  236, 387. 

Berillon,  404. 

Berohf  Im,  234. 

Berlhtlemy,  6G4. 

BerUnton,  123. 

T.  Bezold,  fi73. 

BUachl,550,fie5. 

Btnet,  1(«,  135,  261,  273. 

Bournet,  231. 

Boveri,  20J. 

Bowdltch,  666;  and  W^^ren,  677. 

Brabazon,  Lord,  398. 

Bramwell,  398,  668. 

Brockway,  233. 

Brooke,  101. 

Brown-Seqaard,  87. 

Bmns,  93. 

Bnuh,  236. 

Brtak,  283. 

BoTckhardt,  93. 

Butler,  377. 

Carnevale,  390. 
Caaaldy,  234. 
Cattkll,  281,  383. 


Cere,  436. 

Charcot,  323. 

ChuisliQ  and  Se^lae,  213. 

Cbavas8e,2«M. 

CheTalier,  261. 

Chittenden  and  KObne,  191. 

C]ark,  403,  406. 

Clarke,  269. 

Codrington,  371. 

Colajannl,  336. 

Cope,  110. 

Comill,430. 

Cone,  116,  380,  389. 

Contagne,  136. 

Cramer,  137 ;  and  Tnciek,  89. 

Crippa,  669. 

Crothers,  126. 

DarkBch«wltech,  93. 

Darwin,  101. 

De  Garmo,  translator,  140. 

Delbrllok,  37S 

Deacbampe,  136. 

Desplne,  239. 

DePBolr,  372,  429. 

DickinsoD  and  F^Dglc)-,  872,  656. 

Donaldson  87, 182,  393,  371,  644. 

DobclB,  211 

Dugdale.  261. 

Dumreichcr,  677. 

DUeiDg,  243. 

Dwelshanrert,  363. 

Ebblnghans,  306,  387,  433. 
Eberstaller,  371. 
Edlnger,  657. 
Ejner,  211. 
ElllB,  395. 
EnglemaDO,  262. 
Eveoft,  403. 
Kxner,  208.  289. 
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FajeraztaJQ,  IM. 
FVItcner,  123. 
Fechner,  aSS,  S8&. 
F^r6, 119. 
Ferreot  271. 
Ferri,  391. 
FIck,  574. 
Flnck,  3&3. 
Flechslg,  193. 
FolHoro,  567. 
Forel,  l:iO. 
Forster,  374. 
FotbergUl,  259. 
Fmnce,  189. 
Frommaou,  M. 

Oauibara  and  ftUrimo,  335. 

Giiroialo,  117. 

Qitule,  140. 

Gedcles,  lOT. 

OedmUt,  06. 

Glejr,  351. 

Qoldflchelder  nod  Schmidt,  4SB. 

Qoltz,  88. 

CiMt6,  105. 

Greppla,  06. 

Gbotr,  593. 

GrlDnetl,  370. 

Graber.  100. 
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